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CAPTAIN COOK 
BI-CENTENARY 
CELEBRATIONS 
200th anniversar 


Skyline of Sydney, Australia’s largest city 


won by post asa periodical 


PRICE 30 CENTS 


SPECIAL PREFIX 
FOR AUSTRALIAN 
AMATEURS FOR 
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BURGLAR ALARM SIREN 
42 and 6 volt, Sult Burglar Alarms, Boats, Fire 
Brigades, otc.” Complete with mounting bracket, 
Price $10.50, postage 20c. 


“NIKKA” 1 WATT TRANSCEIVERS 
P.M.G. approved. Solid State 14 Transistor Circuit 
Inc. ff. stage. 27.240 Me. (provision for two 
channeis). Range boost circult. Up to 10 miles 
in open Country or water, Buzzer type call system. 
‘Squeich ‘control. Complete with leather carrying 
case. Price $175.00, postage 75c 


PANEL METERS 
Brand New in Cartons. Plus Postage 206 


Type F597: 0-50 uA., 2%4 in, round, mounting hole 
21/16 in. Price $3.75, 
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tim Bat Bao, 06, 3, . 
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mounting hole 3M in. Price $4.25, 
Type F555: 10 mA., blank scale, 2Y4 in, square, 
mounting hole, 1%4 in, Price $3.00, 

Type F490: $0:0.50 UA., blank scale, 2V4 in. square, 


‘mounting hole “i%4 in. » Price $4.00, 
Type F481: 50-0-50 UA.. blank scale, 3 
mounting hole 2% In. Price’ $4 


SILICON BATTERY CHARGER 
PACKED. WITH FEATURES 
© § oF 12 volt operation 


8 Fishost witcioney: achioved by use of four sill 
roatllers Ina. bridge ‘circult, 


X34 hy x Beh 
Price $21.00, post free. 


“NEW LAFAYETTE SOLID STATE 
HAG600 RECEIVER 


Five bands, a.m., c.w., 6.8.b., Amateur and Short 
Wave, 150 Ke. 10 400 “Ke. to'20 Mi 
FET front end. Two mechi Hugo. dial 
Product detector, Crystal calibrator. Variable BFO, 
Noise Limiter. 8 Meter. 24 in. bandspread, 220v: 
a.c./i2y. d.c.. neg. earth operation. HF gain con: 
ol. Size: 15 x 914 x 8/4 inches. Weight 18 Ib. 
SAE. for full details. 


PRICE $199.50 


S.W.R. METERS, MODEL KSW-10 


Specifications —Standing Weve Ratio: 1:1 to 1:10. 
Accurscies: Plus or minus 3 per cent. scale length. 
Impedance: $2 ohms and \73 ohms.” Meter: 0-100, 


DC 'microamperes. Price $19 inc. tax, 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 


Phones: 67-7329, 67-4286 


All Mail to be addressed to above address 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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What's better than 


one great OP-AMP? 


2 great OP-AMPS! 


»A739C consisting of two identical operational amplifiers is constructed on a single silicon chip, 
using the Fairchild Planar epitaxial process. These low noise, high gain amplifiers exhibit extremely 
stable operating characteristics over a wide range of supply voltage and temperatures. 


The ,A739C is intended for a variety of applications, its low cost and flexibility making it an ideal 
building block in home entertainment systems. 
FEATURES: Low, Noise E FIGURE, 2.0 dB [) HIGH GAIN, 20,000 V/V ( OUTPUT SHORT CIRCUIT PROTECTED a NO 


(] LARGE COMMON MODE RANGE +11V () EXCELLENT GAIN STABILITY VS. SUPPLY VOLTA 
SINGLE OR buat SUPPLY OPERATION. 


PART U6E7739393, TEMP. RANGE 0° to 70°C 
Prices:— 1-24 $4.85; 25-99 $3.90; 100-999 $3.25. 
Limited supply available off the shelf. 


RTE 
FAIRCHILD 
Bee ew 


AUSTRALIA PTY. LTD. 


420 Mt. Dandenong Rd., CROYDON, VIC., 3136. P.O. Box 151. Croydon. Cables: Fairchild Melbourne. Telephone: 723 4131, Fairchild 
Representatives: Phil Cohen. Melbourne” 7234131. [] David Finch, Sydney. 9297511. [] Peter J. Walker, Adelaide. 23 1356. [) Ray 
Crutcher. AUCKLAND, N.Z. 57 9307. New Zealand Distributing Agents: John Gilbert and Co. Ltd., Tasman Buildings, Anzac Avenue, 
AUCKLAND, N.Z. Fairchild Devices Now Available in Distributor Quar from: George Brown & Co., 267 Clarence Street 
SYDNEY, N.S.W.. 2000. [] General Accessories, 81 Flinders Street, Adelaide. S.A., 5000. [] J. H. Magrath & Co. Ply. Ltd., 208 
Lit. Lonsdale Street, Melbourne, Vic. 3000. [] Radio Parts Pty. Ltd... Spencer Street. Melbourne, Vic., 3000. [] Purvisonic Sound 
and Distributing Co. 44 McCoy Street. Myaree. Perth. W.A.. 6154. [] Douglas Electronics, 7 Gralunga Street, Mansfield, Qld., 4122 
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NEW, from YAESU 


«7 FT-200 FIVE-BAND TRANSCEIVER 


A superb quality, low cost, versatile transceiver 
that you have been waiting for. Covers 80-10 mx; 
SSB, CW, AM; with a speech peak input of 300 w. 
Transistorised VFO, voltage regulator, and cali- 
brator. 16 valves, 12 diodes, 6 transistors. PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning +5 Ke. Uses a 9 Me. crystal filter with 
bandwidth of 2.3 Ke. at —6 db. Selectable side- 
bands, carrier suppression better than —40 db. 
Sideband suppression better than —50 db. 


Operates from separate 230 volt 50 c.p.s. AC 
power supply, which includes built-in speaker. 
A 12 volt DC power supply is planned for later 
production. Power take-off available for trans- 
verters, etc. 

Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 

Shipment due approx. beginning of August. 


Price, FT-200, $345 inc. S.T. 


Imported Yaesu matching Power Supply FP-200, 
with speaker, $90 inc. S.T. 


Other well known Yaesu Models: FTDX-100 Transistorised Transceiver, FTDX-400 Transceiver, FLDX-2000 
Linear Amplifier, FLDX-400 Transmitter, FRDX-400 Receiver, FR-50 Receiver, FTV-650 6 Metre Trans- 
verter, FF-30DX Low Pass Filter. 


Sets pre-sale checked, PLUS Personal 90-day Warranty, PLUS Factory 
one-year Warranty, PLUS after-sales Service and Spares availability. 


BAIL ELECTRONIC SERVICES, co shannon st., Box Hill North, Vic., 3129. Ph. 89-2213 


N.S.W. Rep.: A. J. (‘SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 
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Wireless Institute of Australia 


TRANSISTORS 


DIODES, FETS, RESISTORS, 
CAPACITORS, etc., etc. 


The WIA. Victorian Division, has 
available a wide range of new 
components. Members of any Div- 
ision wishing to take advantage of 
this service may obtain a compon- 
ents’ list by sending a s.as.e. to: 


DISPOSALS COMMITTEE, 


Victorian Division 


A.O.C.P. CLASS 


Theory: 
MONDAY, 18th AUG., 1969 


Theory is held on Monday evenings 
8 to 10 p.m. 

Persons desirous of being enrolled 

should communicate with Secretary, 

W.LA., Victorian Division, P.O. Box 


ee 


P.O. BOX 65, 
36, East Melbourne, Vic., 3002 MT. WAVERLEY, 
VIC., 3149. 


(Phone 41-3535, 10 a.m. to 3 p.m.) | 


PUBLICATIONS DEPARTMENT—FEDERAL EXECUTIVE W.I.A 
NEW SUBSCRIPTION—DIRECT FROM PUBLISHER 


“BREAK-IN” (NZART) $2.35 pa. 


We are happy to announce that the WIA. can now accept subscriptions to 
"Break-In", the journal of the New Zealand Association of Radio Transmitters 


Cost: W.I.A. Members only, $2.35 for 11 issues plus Call Book. 

Send cheques to Publications Manager, Federal Executive, P.O. Box 67, East 

Melbourne, Vic., 3002. Sample copy free to the first hundred subscribers! 

Subscriptions also accepted for “QST," “CQ,” "73," “Ham Radio,” 
R.S.G.B. and A.R.R.L. publications 


BRIGHT STAR CRYSTALS | 


Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 
DCi1, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 


THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Ke. 

5,500 Ke, TV. Sweep Generator Crystals, $7.25; 
100 Ke, and 1000 Ke. Frequency Standard, $17; 
plus Sales Tax. 

Immediate delivery on all above types. 
AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Ke. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 


ALSO AMATEUR TYPE CRYSTALS—3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 
Amateur—from $6 each, plus Sales Tax. 

Regrinds—Amateur $3, Commercial $3.75. 
CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 


New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 


BRIGHT STAR RADIO 


LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest 
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Regulated Power Supply 
BATTERY ELIMINATOR 


SPECIALLY FOR LARGER BATTERY 
OPERATED TAPE RECORDERS 


ae 


TLIMNATOR 


TYPE PS 104 

Designed primarily for Tape Recorders 
where a regulated voltage supply is nec- 
essary to prevent speed variation with 
load changes. A versatile power supply 
with a range of output voltages making 
it ideal for design, testing and repair of 
Transistor Radios, Amplifiers, Record 
Players, Test Equipment, etc. It is also 
eminently suitable for use in Schools, 
Universities, Government Departments 
and Industry. 


ATIONS 
50. He 
SV 6Y, 7.5Y SV or 12V DC, by Selector 
lug, Max. Current OSA, 
ettvonie Overload. Protection 
rox. 10% an 12V Ran 
han) 100" nV RMS. une 
cnngit 
rsticon solid 
a 2 
2 Ibs" on 
fipproved by Electric Supply Authorities 


Manufactured by 


A & R ELECTRONIC EQUIPMENT 


COMPANY PTY. LTD. 


42-46 LEXTON ROAD, BOX HILL, 
VIC., 3128 


Phones 89-0238, 89-0239 


AGENTS IN ALL STATES 
NNS.W.: SOANAR ELECTRONICS PTY. LTD. 

82 Carlton Cres., Summer Hill, Ph, 798-6999. 
OLD; A.A. VENN PTY. LTD. 

71-73 ‘Doggett St., Valley, Bris. Ph. S1-5421 
S.A: SCOTT THOMPSON. PTY. LTD. 

83 Gilles St., Adelaide. Phone 23-2261 
WA. EVERETT AGENCY PTY. LTD. 

17 Northwood St., W. Leederville. Ph. 84137, 
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SIDEBAND ELECTRONICS ENGINEERING 


To the stock listed below | have this month added a new local product, an SWR-Power Output Meter. Housed in an 
attractive 4” x 4” x 9” cabinet, with a 3” square meter, it reads what a normal SWR meter does plus power output in 
‘two ranges, 0-100 and 0-500 watts of RF. powers good for use on all H.F. Amateur bands from 3.5 to 30 Mc. Individually 
calibrated, the price is only $35.00 each, ohm lines. 


My next project for local production is a copy of the Hy-Galn type BN6 full kw. power rating Balun, to be used to feed 
52 to 75 ohm symmetrical loads with unsymmetrical co-axial cable. 


For our unfortunate sightless fellow Amateurs, my meter audio translator continues to be available at cost price, custom 
built to requirements. 


Ample stocks now of all items advertised. Prices are net, cash Springwood N.S.W., sales tax included. Descriptive 
literature on all is available, also spare parts and valves for all sets, including Crystal Filters, for warranty and service. 


YAESU-MUSEN 


FT-DX-400 Transceiver .... cs. see seen oe 
FT-DX-100 Transceiver .... .... 
FV-400 External Second VFO . 


FT-200 Transceiver, with complete 
matching A.C. Power Supply Kit 


FL-DX-2000 Linear . 
FL-DX-400 Transmitter 
FR-DX-400 Receiver .... 


FR-DX-400-SDX de luxe Receiver, with 2 
and 6 Metre Converter and C.W. and 
F.M. Filters . ee -- $475 


All Yaesu-Musen sets are inclusive of ‘all the 
necessary plugs and connectors, and the Trans- 
ceivers include a ceramic P.T.T. microphone. 


SWAN 
SW350C Transceiver .. 
SWSO0C Transceiver .. 
14-230 volt A.C./D.C. Swan Supply 
A.C. Power Supply-Speaker .. .... 


GALAXY 


Latest GT-550 Transceiver .... 0. 1... s+ 
External VFO .. 

AC. Supply Speaker U Unit 

VOX Unit . 


ACI. 


ACITRON 101 12v. heavy Duty D.C. Sup- 
ply, fits all S00w. P.E.P. Transceivers $105 


HY-GAIN 


TH6DXX Master 6 el. Tri-band Beam .. $200 
BN-86 Balun .. es . $20 
TH3JR Junior "3 el. Triband Beam .. .... $110 
14AVQ 10 to 40 Metre 4-Band Vertical $45 
18AVQ 10 to 80 Metre 5-Band Vertical $75 
Hy-Gain 3-band Quad, 6 el... 0 ee vee $150 


MOSLEY 


TA33JR Junior 3 el. Tri-band Beam 
MP-33 Senior 3 el. Tri-band Beam 


ROTATORS 


CDR HAM-M Heavy Duty Rotator 
AR-22R Junior Rotator .... .... ... 
8-conductor Cable for the Ham-! 


Both Rotators are for 230v. and prices include an 
indicator-control unit. 


NEWTRONICS 


4-BTV 10 to 40 Metre 4-Band Vertical .. $55 
4-BTV with 80 Metre Top-loading Coil $70 


CRYSTALS 


8,000 of them again for the home builder, 
the elusive FT-241 Crystals with fundamental 
frequencies between 375 and 515 Kce., Chan- 
nels 0 to 79, a full box of 80 crystals for 
only $17.50. Individual choice channels are 
up to $2 each. 


Sideband Electronics Engineering 


P.O. BOX 23, SPRINGWOOD, N.S.W., 2777. 


Tel. Springwood (STD 047) 511-394 


City Showroom only, not for business transactions, Mondays to Fridays 9 a.m. to 5 p.m., by appointment 
with Clive Hutchison, 145a George Street, Sydney, near Circular Quay. Tel. Sydney 27-5885/6 
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FEDERAL COMMENT 


PLANS FOR 1970 CELEBRATIONS 


1970 will be an important year for 
Australia, two hundred years from 
when Captain Cook first landed on the 
eastern coast of Australia. This bi- 
centenary will be the subject of many 
celebrations in Australia, and it is not 
inappropriate that we, as Radio Ama- 
teurs, also do something in honour of 
this occasion. 


But next year we have something in 
addition to celebrate—the Diamond 
Jubilee of the Wireless Institute of 
Australia, The first steps towards the 
organisation that exists today were 
taken in 1909. Our Federal Historian 
assures me that the Wireless Institute 
of Australia will, in 1970, be 60 years 
old, He also assures me that there is 
no doubt that the W.LA. can justify 
its claim to be the oldest radio society 
in the world. Whether we are or not 
matters little—what does matter is 
that we take time to honour those men 
of the past to whom our great hobby 
owes so much; and what better year 
than in 1970 when it is coupled with 
the very important Cook Bi-Centenary 
celebrations, 


No doubt in sixty years the character 
of Amateur Radio has changed sig- 


nificantly. The vast technology of a 
great industry in some way overshad- 
ows our hobby today, yet today this 
industry itself provides so many who 
are among the ranks of Amateurs. 
Whilst the character of our hobby may 
have changed, anyone who has read 
the contemporary material of the early 
days of Amateur Radio will be likely 
to conclude, I think, that the spirit of 
Amateurs themselves has changed very 
little. Next year, therefore, we honour 
not only the Cook Bi-Centenary, but 
also the Diamond Jubilee of the Wire- 
less Institute of Australia. 


SPECIAL PREFIX “AX” 
The Federal Council, through the 
Federal Executive, has made a number 
of plans, and in this issue of “Amateur 
Radio” and by simultaneous release 
throughout the world, I have the 
honour to announce these plans. 
Firstly, from the Ist January, 1970, 
and until the 31st December, 1970, all 
Australian Amateur Stations whilst 
operating on Amateur bands will be 
able to substitute the special prefix 
“AX" for the prefix “VK” if the opera- 
tor so wishes; thus, I can, if I wish, call 
myself AX3KI. I hope, particularly 


Ayers Rock in Central Australia is the world's 
largest monolith, 5} miles around and 1,100 
feet high. A sacred place to the Aborigin« 
whose cave paintings and carvings can still 


be seen here, Ayers Rock is a major attrac- 
tion for oversees visitors; it can be reached 
on air end road tours from Alice Springs, 
Australia's most colourful outback town. 


To Radio, 
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GREETINGS FROM AUSTRALIA 


tions will be a London to ir race in December 1969, 


ern Australia in 1770. Two highlights of the bicentenary celebra- == 
and in March 1970 Sydney's international exhibition “Panorama == 


Reverse side of the Special OSL Cards 


on international bands, that all Austra- 
lian Amateurs will make use of this 
privilege. 


QSL CARDS 
Secondly, the Australian Tourist 
Commission is making available 100,000 
blank QSL cards. These are printed in 
four colours and are illustrated with 
appropriate photographs of typically 
Australian scenes. They have a text 
referring both to the Cook Bi-Centen- 
ary and the Diamond Jubilee of the 
Wireless Institute of Australia. 

These cards will be distributed 
through the Divisions. I hope that as 
many Amateurs as possible, particu- 
larly those regularly working on inter- 
national bands, will have these cards 
over-printed with their own “AX” call 
sign. 


SPECIAL AWARD 

Thirdly, the Wireless Institute will 
be giving a special Captain Cook Bi- 
Centenary Award for Amateurs con- 
tacting a specified number of stations 
using the optional prefix “AX” during 
1970. The rules of this Award are pub- 
lished on page 7. I hope that this will be 
a popular Award—I look to Australian 
Amateurs to do their best to ensure 
that it is, by using the prefix “AX” 
and by sending QSLs when requested, 
and by drawing overseas Amateurs’ 
attention to the existence of the Award 
when they are talking to them, Details 
of these plans for 1970 may be found 
elsewhere in this issue. 


EARLY DAYS OF RADIO 

Our own journal, “Amateur Radio,” 
will have a series of articles throughout 
1970 telling the story of the early years 
of Amateur Radio in this country, 

In making this announcement on 
behalf of the Federal Council and the 
Federal] Executive, may I record our 
gratitude to those who have made these 
plans possible—to the Postmaster- 
General's Department, to the Controller, 
Radio Branch (Mr. Carroll), to the 
Australian Tourist Commission, to the 
Federal Awards Manager, go our grate- 
ful thanks. 

Let us make 1970 a great year for 
Amateur Radio and a great year for 
the W.LA. Let us see a record mem- 
bership in all Divisions; let us see 
greater activity than ever before on 
our bands. All of us are Amateurs 
because we want to be—because we 
obtein enjoyment from our hobby. Let 
us honour the past by, in 1970, using 
our privileges to the full. 


Michael J. Owen, VK3KI, 
‘Federal President, W.LA. 
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Wireless Institute of Australia 


offers to Overseas Stations and 


Australian Stations the 


COOK BI-CENTENARY AWARD 


To mark the occasion of the 200th 
anniversary of the discovery of the 
eastern coast of Australia by Captain 
Cook in the year 1770, the Wireless 
Institute of Australia is issuing a 
Special Award to be known as the 
“Cook Bi-Centenary Award”. It will 
be available free to any licensed Radio 
Amateur throughout the world who, 
during 1970, makes two-way radio 
contact with the required number of 
Australian Amateur Stations as set out 
below. 


1970 is also the 60th anniversary of 
the founding of the Wireless Institute 
of Australia, the Australian Amateur 
body which has served the interests of 
Radio Amateurs since 1910 and is the 
world’s oldest Radio Society. 


Because of the special significance of 
the year 1970, a new prefix will be 
available for use by Australian Ama 
teurs between Ist January and 31st 
December, 1970. At the option of the 
station operator during this period, the 
VK prefix may be replaced by the 
special AX prefix. 


AWARD RULES 


Operation —Only Australian Amateur 
Stations using the special AX prefix 
may be worked for the purposes of this 
award. Contacts may be made on any 
band or mode available to Australian 
Amateur stations, Cross-band opera- 
tion will not be permitted. No contacts 
made with ship or aircraft stations in 
Australian Territories will be eligible, 
but land mobile or portable stations 
may be contacted provided the location 
of the station worked, at the time of 
the contact is clearly indicated. Opera- 
tors at all times must operate within 
the terms of their station licence. All 
contacts must be made during the 
period Ist January to 31st December, 
1970, inclusive. Contestants may work 
each station once only during this per- 
iod for the purposes of this award. 


Requirements 
Overseas Applicants. — Stations out- 
side Australian Territory must contact 
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50 different Australian Amateur Sta- 
tions using the AX prefix during the 
abovementioned period. 


AX Applicants.—Stations within Aus- 
tralia must contact 100 different Aus- 
tralian Amateur stations using the AX 
prefix, working the required number 
of stations in each Call Area as per the 
list below, during the specified period: 


AX1 (VK1) 3 Stations 
AX2 (VK2) 30 ,, 
AX3 (VK3) 30 ” 
AX4 (VK4) 11 = 
AX5 (VK5) 11 ” 


AX6 (VK6) 6 ,, 
AXT (VK7) 4, 
AXs (VK8) 1 ,, 
AX9 (VK8) 3 » 
AXO (VKO) 1, 
Total 100 Stations 


Applications —Stations applying for 
the Award are not to forward QSL 
cards, but instead should submit a list 
of the stations worked (in order of 
Call Signs by Call Areas) plus the 
following details of each contact: Date, 
time (G.M.T.), band, mode, report. This 
list, certified by two other licensed 
Amateurs plus a statement to the effect 
that they have sighted the log entries 
of the applicant, should be sent to: 


Awards Manager, W.LA., 
P.O. Box 67, 

East Melbourne, 
Victoria, 

Australia, 3002. 


Applications should be clearly mark- 
ed “Cook Award” on the back of the 
envelope containing the check list plus 
the full postal address to which the 
award is to be sent. All applications 
are to be received at the above address 
no later than 3ist December, 1971, as 
no further entries will be accepted after 
this date. 


Certificates will be forwarded free 
of charge by surface mail. However, 
if airmail return is required, eight IRC 
coupons must be included to cover the 
extra cost involved. 


TOURIST COMMISSION 
PROVIDES QSL CARDS 


The Australian Tourist Commission, 
following representations by individual 
Amateurs and subsequently the W.LA., 
has provided 100,000 blank QSL cards 
for the use of Australian Amateurs 
during 1970. 


There are four designs, each a photo- 
graph of a typically Australian scene. 
The scenes depicted are: Sydney Har- 
bour, Ayre’s Rock, the Whitsunday 
Passage in Queensland, and a surf 
boat. These will be distributed to 
Divisions, and Divisional Councils will 
be making arrangements direct with 
members for their distribution. 

The cards were distributed by the 
Federal Executive proportionately to 
the number of Amateurs in each State 
as follows: 


N.S.W. Division: 32,000 cards (in- 
cluding the Australian Capital 
Territory). 


Victorian Division: 30,000 cards. 
Queensland Division: 11,000 cards. 


South Australian Division: 13,000 
cards (including Northern Ter- 
ritory). 


Western Australia 
cards, 


Tasmanian Division: 4,000 cards. 


Division: 8,000 


2,000 cards have veen retained by the 
Federal Execlutive for distribution to 
VK9 and VKO Amateurs. 


* 


SPECIAL CALL SIGN 
GRANTED BY P.M. 


From the Ist January, 1970, until the 
3ist December, 1970, all Australian 
Amateur Stations may use the prefix 
AX instead of the prefix VK, 


The use of the prefix AX is not 
compulsory, but may be used at the 
nse concerned, There 

ities necessary to enable 
licensees to use this privilege. Individ- 
ual licensees will not be notified per- 
sonally of this privilege. 


The Controller, Radio Branch (Mr. 
C. Carroll) has asked the Wireless 
Institute of Australia to give the matter 
the widest possible publicity. An early 
announcement is necessary to enable 
publicity to be obtained in overseas 
journals. However, Mr. Carroll points 
out that it is not permissible to use 
this special 1970 prefix before the Ist 
January, 1970. 
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PROJECT-—SOLID STATE TRANSCEIVER 


H. L. HEPBURN,* VK3AFQ, and K. C. NISBET,t VK3AKK 


PART NINE 


This article must be prefaced with 
an apology to readers for its non- 
appearance in the July issue, It is to 
be regretted that the writers were just 
too occupied with the business of earn- 
ing a living to have had the manuscript 
in the hands of the printers in time 
for publication, 

In this article the following aspects 
will be covered: 

(a) Coupling the transmit mixers to 

the p.a. stage described in the 
June 1969 “A.R.”. 

(b) Lining up the transmitter to the 

output of the transmit mixers. 


(c) Tuning the p.a. 
(a) A two-tone test oscillator. 
(e) A suitable output power meter. 


COUPLING TO THE P.A. 

Reference to Fig. 25 shows that the 
9 Me; ss, inputs to all transmit mix- 
ers, the injection frequency inputs and 
the signal outputs are ali in parallel 
and that the drive control is in the 
output of the mixers. This system 
supersedes that inferred in Fig. 17 
(April 1969 "A.R.") which shows the 
drive control in the 9 Mc, s.s.b. feed 
to the transmit mixers and in Fig. 15 
(March 1969 “A.R.”) which shows the 
rf, outputs of the transmit mixers 
being switched. This “loss” of a switch 
wafer is possible because of the rela- 
tively low output impedances of the 
transmit mixers. ‘The appropriate mix- 
er is selected by hut. switching and 
digde gating of the injection, inputs 
only, (See Fig. 17, April 1969 “A.R.”) 

In’ order to drive the pa. stage, it 
is necessary to have some power gain 
between it and the transmit mixers. 

‘This is obtained by using a Motorola 
MM1601 as a resistance coupled, un- 
tuned amplifier as shown in Fig. '25. 

A 25K “C" taper potentiometer is 
used in the input to the MM1601 as a 
drive level control. 

Correct biasing of the MM1601 is 
provided by the 22K/220 ohm bias 
chain, while a 10 ohm resistor is used 
as a ‘collector load. Output from this 
stage is capacitively coupled to the 
p.a, stage proper. 

‘The 3.3 ohm w.w. resistor, used in 
conjunction with the 4.7 uF. and 0.047 
uF, capacitors in the ht. decoupling 
network, is specified because it has a 
few microhenries of inductance to im- 
prove its decoupling efficiency at rf. 

Note that the MM1601 and its asso- 
ciated components are included in the 
kit of parts detailed in the June “AR.” 
and explain the apparent discrepancy 
between the two transistors shown in 
Fig. 25 and the three mentioned in the 
kit description. 


LINING UP THE TRANSMITTER 
‘MODULES 

In reading the description that fol- 
lows, the reader is urged to have before 
him the copies of “A.R.” containing the 


<4 Blizabeth Street, East Brighton, Vic., 3187. 
#25 Thames Avenue, Springvale, Vic., 3171. 
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first seven articles in the series as 
reference will be made to figure num- 
bers and coil/transformer numbers 
appropriate to the module under dis- 
cussion. 

‘These articles appear in the Novem- 
ber 1968 to May 1969 issues. 

It is assumed that v-f.o. has been put 
on frequency, the heterodyne oscillators 
are giving output, the carrier oscilla- 
tor is functioning and that the filter 
board is operative. Commissioning of 
these modules was described in the 
May 1969 article, 

It must now be emphasised that the 
commissioning procedure that follows is 
based on the possession of the absolute 
minimum of test equipment. For that 
reason it is necessarily “rough”. For 
optimum results, access to a wide band 
cro. which gives a useful response to 
30 Mc., and a first class signal genera- 
tor having an accurately calibrated 
attenuator are obligatory. 

However, this description assumes 
that only a v.tv.m. fitted with an rf. 
probe and a general coverage receiver 
having an S meter are available. 

Participants in the project are already 
aware that—under the conditions de- 
tailed in January 1969 “A.R."—the 
project organisers can, and indeed pre- 
fer to, carry out the commissioning 
procedure in Melbourne where the nec- 
essary equipment is available to do 
the job. 


Step 1—The first three units to be 
connected together are: 

(i) The tx audio module. 

(ii) The carrier oscillator module 

switched to “normal” sideband 
(8,998 Ke.). 

(iii) noel balanced modulator mod- 

ule. 

The microphone gain potentiometer 
should be set at zero, the 5K audio 
trimpot on the balanced modulator 
board set at zero, the 1.5K balance trim- 
pot set at half way, the 3/30 pF. bal- 
ance trimmer connected to one side of 
the balanced modulator and set half 
open, and the 8,998 Ke. 1.5K level trim- 
pot set to about quarter open before 
power is applied. 


MOTOROLA 


Note that it is necessary to have ht, 
applied to the rx product detector if 
good carrier balancing is to be achieved. 

With the v.t.v.m. probe on the dsb. 
output of the balanced modulator, 
apply 9-10 volts of hit. Varying the 
15K balance trimpot either side of 
centre will give a reading on the v.tv.m. 
Adjust the carrier balance control for 
minimum reading. Also adjust the 3/30 
pF. balance trimmer in conjunction 
with the trimpot to give a null. 

Once this has been done on the 
v.t.v.m., loosely couple the ds.b. output 
to a receiver set at 8,998 Ke. 

Repeat the adjustments to the trim- 
pot and the trimmer until the lowest 
possible S meter reading is obtained, 
It should be possible to get the S meter 
down to about S3-4 with the r. gain 
control on the receiver full open, Then 
peak the core of L24 (Fig. 13). 

It may be necessary to try the 3/30 
pF. trimmer on the other side of the 
modulator to achieve the maximum 
carrier suppression. 

Note that the carrier will be attenu- 
ated by a further 15-20 db. or so by 
the time the signal has gone through 
the filter. 

Checking audio quality and carrier 
suppression at this stage by the usual 
“whistle and listen in the receiver” 
technique may well be misleading, due 
to direct pick up of the 9 Mc, carrier 
by the receiver. At the best, such a 
test is simply a comforting assurance 
that something is working. 


Step 2—Connect in the filter pre- 
amplifier, the filter board and the 9 Me, 
tx amplifier. Connect the v.t.v.m, across 
the output of the 9 Mc, tx amplifier 
and apply power. 

Unbalance the balanced mixer to give 
a small indication on the v.tv.m, and 
peak the cores of T3 (Fig. 10), L23 
(Fig. 10) and T4 (Fig. 11) to’ give 
maximum reading. It may be necessary 
to partially re-balance the modulator 
to keep the v.tv.m, reading on scale. 
Do not re-balance the modulator at 
this stage. 


Step 3—Couple in the v.f.o. genera- 
tor, the heterodyne oscillators, the in- 


FIG. 28. COUPLING INTO THE RAL 
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jection mixer and the tx mixers. Put 
the v.t.v.m. across the tx mixer outputs. 

One band at a time, adjust the coils 
of each tx mixer to give maximum 
output. For each frequency range set 
the v.L0. to the centre of the Amateur 
band required, ie. 1.83, 3.60, 7.07, 14.18 
Mc., etc. The corresponding v.f.0. fre- 
quencies for the Amateur bands are 
10.03, 10.10, 10.07 and 10.18 Mc. 

Then wire in place the 2.5K drive 
level control and check that, for each 
band, the output of the tx mixers can 
be varied between zero and maximum. 

If it is desired to stagger tune the 
tx mixer coils, then all the input coils 
126 should be peaked in the centre 
of the required range, all coils L27 
peaked at 20% above the lowest end 
of the range, and all the coils L28 
peaked at 20% below the high fre- 
quency end of the range. 


Step 4.—With the v.t.v.m. across the 
output of the 9 Mc. tx amplifier, re- 
balance the modulator for best carrier 
suppression, 


Step 5.—Set the 5K trimpot on the 
balanced modulator board to about half 
open. 

Connect a 50 ohm variable reluct- 
ance microphone to the tx audio mod- 
ule and set the tx audio level control 
to about quarter open. 

With the v.t.vam. across the output 
from the transmit mixers, there should 
be a very positive indication of output 
when whistling into the microphone. 
There should be no indication of output 
when the audio level control is zeroed. 

To this stage all that can be said is 
that output (hopefully, intelligible 
ss.b.) is available, Without a c.r.o. 
the waveform of the signal cannot be 
checked but judicuous use of the sta- 
tion receiver should enable some judg- 
ment to be made on the quality of the 
output, its frequency and the presence 
of unwanted signals or instability. 

Participants are again reminded that 
optimisation, trouble-shooting and cor- 
rect adjustment can be done for them 
as a free project service. 


TUNING THE P.A. 

Several strong recommendations must 
be made before the p.a. board is coup- 
led in or power is applied. 

(i) The output from the tx mixers 
must be clean, A two-tone test 
oscillator and a cro. are re- 
quired to ensure this is so. 

(ii) The p.a. MUST be run into a 
50 ohm resistive power meter as 
a load. Light bulbs and antennae 
of unknown impedance are out. 

(iii) The power supply should, for 

the initial tune up, be protected. 
That is it must ‘cut out if a 
pre-determined current is drawn 
by the pa, Once the tune-up 
procedure has been carried out, 
any normal source of 12-15 volts 
can be used. 

(iv) The tune-up should be done on 

a two-tone test signal, although 
unbalancing of the modulator 
can be used as a last resort. 
(See paragraphs under Power 
Meter heading.) 

Provided these requirements can be 
met, tune-up can proceed. Refer to 
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Fig. 23 in June 1969 “AR.” for coil 
and capacitor numbers. 

Put a 0-3 amp. meter in the unregul- 
lated ht. lead from the supply to the 
pa. Set the drive control at zero, Set 
all variable padders (C3 and C4) at 
full capacity. Set the slug of Li fully 
in. This applies to each band. Set the 
tx audio control to quarter open so 
that a two-tone output is available 
from the tx mixers. Terminate the pa. 
in a 50 watt resistive power meter. 


Apply h.t. and note the quiescent cur- 
rent drawn. It should be about 1.3 
amps. Three steps follow: 

(1) Carefully advance the drive con- 
trol until the quiescent current 
JUST starts to increase (i.e. drive 
is being applied to the MM1602). 

(2) Adjust the core of L1 outwards 
(ie. in the direction of lower 
inductance) until the total pa. 
current JUST increases again. 
Do not attempt to peak the cur- 
rent at this stage. Peaking will 
take place only AFTER the 
MM1603 output circuits are ad- 
justed. 

(3) Decrease the capacity of C3 until 
the OUTPUT of the MM1603 
peaks on the power meter. 

Increase the drive level by a small 
increment and repeat steps 2 and 3. 

Again increase the drive slightly and 
adjust L1 and C3. 

Repeat this procedure using small 
drive increments until about 10 watts 
p.e.p. are indicated on the power meter. 
Then adjust L1 and C3 for a peak in 
output. 

Finally, the drive level is set so that 
it is just below the “flat topping” point 


against the use of other than properly 
matched antennae—not so much this 
time from the point of view of damage 
to the p.a, but rather to avoid a very 
considerable drop in output. 

The next two sections may assist 
those who, for this project or not, re- 
quire some ideas on signal sources or 
power meters. 


TWO-TONE TEST OSCILLATOR 
Fig. 26 gives the circuit diagram of 
the two-tone test oscillator used as an 
audio signal source for alignment and 
checking of the project transmitter, 

Two RC oscillators provide outputs 
on either 1.5 Ke. or 900 c/s. The two 
output levels are independently adjust- 
able by means of the 22K trimpots and 
an MPF102 source follower is used as 
a buffer stage. 

Two outputs are provided, one at high 
level for use where a volt or two of 
tone is required, and a low level out- 
put designed to’ plug straight into the 
microphone socket of the project trans- 
mitter. 

Switching is provided so that either 
audio frequency on its own, or the 
two together can be selected. It is 
contained in a die cast box and the 
output socket can be wired so that the 
h.t. requirement can be obtained from 
the project transceiver, 

At this point no steps have been 
taken to produce a kit for this piece of 
equipment but, since the circuit board 
layouts, etc., have been done for the 
writers’ own use, kits can be made 
available should they be asked for. A 
“guesstimate” price’ would be around 
$18 complete with diagrams and in- 
structions. 


of the pa. and C4 adjusted for maxi- 
mum output consistent with the best 
waveform. A c.ro. is definitely re- 
quired for these last two adjustments. 
Stress has been laid on the “softly! 
softly!” approach and on the need to 
adjust correctly. But it should be borne 
in mind that once this adjustment pro- 
cedure has been carried out it does 
not need to be repeated. Once adjust- 
ed, that adjustment will hold for each 
band and each position in the band. 
There are no coventional “tune” or 
“load” front panel controls. 
Re-adjustment will be necessary if 
the antenna load applied to the trans- 
mitter varies too much from 50 ohms 
resistive. Again the warning is sounded 


26. TWO TONE TEST OSCILLATOR, 


POWER METER 

As a result of the comments made 
in the June 1969 issue, regarding power 
meters, several letters have been re- 
ceived asking for details. 

The one used by the writers is a first 
class low-priced ‘meter made from a 
kit set marketed by Horwill Electronics, 
of 45 Edmonds Ave., Burwood, Vic. 

It comes complete with all parts, in- 
cluding an internal resistive load, meter 
and two-position switeh to select either 
a 5-watt or 50-watt f.s.d. On test, it 
is as accurate at 200 Mc. as at 2 Me. 
and at the higher frequency has an 
s.w.r. of better than 15 to 1. The kit 
price is extremely resonable. Those 

(Continued on Page 28) 
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THE EXPANDED LAZY-H ANTENNA‘ 


JOHN J. SCHULTZ, W2EEY{|I 


The author presents a simple variation of the Lazy-H Antenna which both 

improves its gain and makes the feed point impedance a more convenient 

value. For those interested in a directive, wire-type antenna with good 
gain, the Expanded Lazy-H Antenna is worth considering. 


which the author had erected 

came down during a storm. The 
supports for the antenna, being two 
tall trees, fortunately didn’t come 
down. It was desired to quickly erect 
a directive antenna for 10 metres and 
the author's attention was directed by 
another Amateur to the old standby 
lazy-H design (Fig. 1). It is basically 
a one-band antenna of moderate gain, 
although with resonant feeders multi- 
band operation is possible. 


A little checking of antenna litera- 
ture produced some figures on the gain 
of the antenna as a function of the 
spacing between the upper and lower 
set of elements, A three-cighths wave- 
length spacing produces only 44 db. 
gain, but the gain goes up to 5.9 db. 
with half wavelength spacing and 6.7 
db, with five-eighths wavelength spac- 
ing. For only quarter wave length more 
spacing, a significant increase in gain 
is produced and it was decided to build 
the antenna with this spacing. 


Ce time ago a wire type antenna 


» » 


Fig. 1—Conventional Lazy: Antenna 
‘configuration, 


Looking further at the lazy-H, it 
was seen to consist of two one wave~ 
length colinear elements spaced and 
fed in phase. A single colinear ele- 
ment by itself does not produce very 
much gain (about 1.9 db.) and that is 
why it is rarely used alone. However, 
it was remembered that a single colin- 
ear element is frequently — slightly 
lengthened to 1.3 wavelength, the great- 
est length that can be used’ before the 
broadside antenna pattern splits into 
lobes, to form a so-called extended 
double zepp antenna. The gain in- 
creases from 1.9 to 3.0 db. for this small 
increase in antenna length. 


140% 


Fig. 2—Extended Double Zepp Antenna 
* with impedance stub. 


Unfortunately, lengthening of the 
simple colinear antenna into an ex- 
tended double-zepp produces an im: 
pedance at the antenna terminals hav- 
ing a reactive component. The addition 
of a small 0.11 wavelength stub, how- 


+ Reprinted from “CQ,” November 1968, 
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ever, as shown in Fig. 2, takes care 
of the reactive component and presents 
a 140 ohm resistive termination. Fig. 
3 shows how the extended lazy-H is 
formed using two extended double-zepp 
elements. 

A half wavelength phasing line is 
used between the antenna elements. 
The phasing line is twisted once since 
a phase reversal takes place every half 
wavelength along the line and the twist 
4s necessary so that the two elements 
will be fed in phase. The half wave- 
length line reflects the same imped- 
ance that it is connected to without 
change so point A in Fig. 3 presents 
basically the impedance at the ter- 
mination of the two extended double 
zepp antenna stubs in parallel. The 
70 ohm impedance thus produced allows 
direct connection of point A to a stand- 
ard 50 or 70 ohm co-axial cable. Of 
course, on 10 metres there is some 
advantage to using a coupling device 
to transform the unbalanced ‘co-axial 
line to a balanced form for connection 
to the antenna. A balun or commercial 
transformer can be used with a 1:1 
impedance ratio. The author did not 
use any matching device only because 
of the desire to quickly erect the 
antenna. 


The co-ax. feedline is simply con- 
nected across the 300 ohm line at the 
correct point without having to break 
the line. The insulation on the line is 
stripped away for about }” on either 
side in sequence and the co-ax. leads 
soldered to the line. The whole con- 
nection is covered with electrical tape 
or heat shrinkable tubing. 


The co-ax. is run downwards so 
moisture from the line above does not 
enter the connection, Nylon rope is 
used to connect the ends of the upper 
element to their supports. Inexpensive 
plastic clothesline can be used to con- 
nect between elements at the ends and 
hold them in position since only enough 
stress need be applied to keep the 
elements reasonably taut, 


RESULTS 

The antenna appeared to work very 
well in operation. No formal gain 
measurements were made, but judging 
from comparison reports, the gain was 


Insulators 


CONSTRUCTION 


Construction of the antenna is sim- 
ple and straightforward. Copperweld 
or phosphor bronze wire is used for 
the antenna elements. Standard 300 
ohm twinlead (or the transmitting type 
for high power) is used for both the 
stubs and the half wavelength phasing 
section. There is, of course, then no 
distinct point physically where a con- 
nection must be made between the 
stubs and the phasing section. The 
section of line from the upper element 
must still be twisted one turn, however. 
The dimensions which are given in 
Fig. 3 take into account the velocity 
factor of the transmission line as must 
be cone if the antenna is constructed 
for another band. 


J 


_J lm 


ax ak 


estimated to be from 7.5 to 8.0 db. It 
definitely is felt that several db. extra 
gain was achieved by using wide spac- 
ing between elements and having the 
elements of the extended double-zepp 
form. Certainly the extra gain was 
achieved for a minimum investment in 
wire and other parts. 


As was mentioned before, the antenna 
is basically a one-band type. However, 
if erected for permanent installation 
it might be desired to use it as a multi- 
band antenna by feeding it with a 
resonant, balanced feedline. The 10 
metre model may still produce a small 
amount of gain on 15 metres if used 
in this manner and should certainly be 
at least as effective as a dipole on 20 
metres, perhaps a bit better. 
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Transistors on Computer Circuit Boards 
RON BROWN,” VK7ZRO, and R. LEO GUNTHER,+ VK7RG 


Computer circuit boards have been 
available for several years in this 
country and have gained wide popu- 
larity “because they provide a very 
inexpensive source of components, and 
even of whole circuits for the experi- 
menter. Although characteristics of 
some components have been described 
in_ various issues of “The Australian 
EEB,” there has been a need for a 
more detailed examination of the char- 
acteristics of the transistors found on 
the boards. Tests of this type have 
been performed by a number of people, 
and this article is an attempt to sum- 
marise their work. 


LIMITATIONS OF THE DATA 

It must be emphasised that the mat- 
erial presented here is not a compila- 
tion of precise data of the kind you 
would find in the commercial Tech- 
nical Transistor Manuals. The present 
tests are of simple type and in many 
instances the information is very 
sketchy, owing to insufficient numbers 
of samples being available. We believe, 
however, that the material is reason- 
ably representative, and that the figures 
presented may be an approximate 
guide to what to expect. 

In the charts presented here, it must 
be noted that there is a fairly wide 
range of variation of ratings from one 
transistor to another for a given type 
number. This means that if the rating 
is not tested for every transistor used, 
the experimenter must assume the most 
pessimistic value, i.e, the lowest one 
stated in these tables. 

More performance can be extracted 
from a transistor if its exact character- 
istics are known, This means that they 
ought to be tested. This is not difficult, 


and suitable procedures have been 
described in_ various places in the 
literature.’ Testing is desirable for 


another reason: not only is there a 
certain chance of finding an occasional 
bad transistor, but it is possible to dam- 
age a transistor if excess heat is applied 
while desoldering. This is particularly 
marked for Fr of the Alloy Diffused 
types; the frequency response can be 
degraded appreciably by overheating. 


ABSOLUTE MAXIMUM RATINGS 
Above all, it must be recognised that 

all breakdown voltages specified here 

are Absolute Maximum values. This 


+215 Carella Street, Howrah, Tas., 7010. 
Waterworks Road, Dynnyrne, Tas., 1005. 
9, 11/67; particularly 9/68. 
1968, ireak-In": July 


during the 
past ‘two, ‘years, ‘varying “degrees of 
plexity. “The Curve Master,” “Ham Radio,” 
‘March 1968, p. 
aero Ifa ero, 
better is the Universal Transistor ‘Tester 


described in ‘which is 


gain and voltage. 
journal which often cor 
of interest to experimenters. 
plans a Review of Transistor Testing. 


Amateur Radio, August, 1969 


means that no built-in safety factors 
are included, as you would find in 
manufacturer's specifications. We be- 
lieve that statement of Absolute Maxi- 
mum ratings is more useful to the 
experimenter because they allow him 
to provide safety factors appropriate 
to individual conditions. There is a 
widespread misconception about the 
flexibility of the ratings of semiconduc- 
tors, a carry-over from valve technol- 
ogy. When the ratings of a transistor 
are definitely exceeded, the transistor 
will die, no fear! “There is no such 
thing as a flexible transistor voltage 
rating, though it may appear so because 
of the necessity for rating them con- 
servatively to satisfy the human desire 
to get something for nothing!”* Much 


regulator could run full current into 
a resistive load, but 25% less into a 
capacitative one because of the high 
peak currents of the latter. Increased 
collector current also reduces voltage 
ratings. 


VOLTAGE RATINGS 


A word about the voltage ratings for 
transistors is in order. It is not as 
simple as specifing a piv. rating for a 
diode, because the various electrodes of 
a transistor interact. When you meas- 
ure the voltage breakdown in the re- 
verse direction between collector and 
base, the highest value is obtained 
because the emitter is not connected, 
and the rest of the transistor is not 
operating. This is the BVcso (break- 


FT FT, Fy 
250 250}102 € 250L-106E 
200} 200 - 200h A 
Mels Mets 
150 150] 150 
100 100 100 
Io 5 10 1520 Io 5 1015 20 ko 5 10 15 20 
mA mA mA 
FT FT FT 
soo / 500] 100) 
400) 400} 80 
Mels Mc/s Mc/s 
300 300 60 
200} 152 | 200 40 01s 
Igo 5 10 15 20 Ico 5 10 15 20 Io 5 10 15 20 
mA mA mA 
FT 25 25 
034 083 
120] 20 20 _r 
100 ose | 16] is 15 
Mels Mls Mls 
80 oss} 10) 
6 re sLi11 4 
Teo 5 10 15 20 Ico § 10 15 20 Ico 5 10 15 20 
mA mA mA 


Fig.t. Variation of FT_VS Ic _at Vee =5V 


better reliability can, therefore, be 
obtained by considering the Absolute 
Maximum ratings, and applying real- 
istic safety factors. 

For example, in a circuit running on 
d.c. only, with no source of transients 
one might provide a voltage safety fac 
tor of, say, 20% above maximum ex- 
pected peak. When transients are 
present, as with an inductive source 
or load, the voltage safety factor may 
have to be 50-100% or more, depending 
on how well the transients are sup- 
pressed. A transistor operating as an 
emitter follower in a conventional d.c. 


2-“Eficiency Trade-offs in RF. Power Ampli- 
fiers," “EE...” May 1968, p. 46. See also 
“Why Abuse’ Semiconductors?” “E-E.B.,” 
September 1968. 


down voltage between collector and 
base, emitter open), and is often speci- 
fied ‘as a commercial rating, because it 
looks good. In the following discussion, 
it can help considerably if you look 
at Fig. 94, p. 84 of the R.C.A. “Silicon 
Power Circuits Manual,” a superb book 
for anyone interested’ in semiconduc- 
tors, particularly for rf. applications. 

A more practical rating is the BVces, 
taken between collector and emitter, 
with base shorted to emitter. Although 
the base is now in the circuit, it is not 
forward biased, and has ‘negligible 
effect on the current. For this reason, 
for all practical purposes, BVrxs can 


3See “Second Breakdown.” p. 64, 91, of 
RGA. “Silleon Power Cireuits Manual." 
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NPN TO-18 MESA GERMANIUM 
Types 152 and 153 
Fr > 175 Mc. at 1 mA. (see Fig. 1) 


NPN TO-18 SILICON PLANAR 
Types 2B8 and 193 
(Fr > 150 Mc, at 10 mA.) 


(Pe = 50 mW. at 25°C. case) (Pe = 200 mW. at 25°C. case) 
BVeeo = 50% ‘BVeno. BY, 30% BVeno. 
BVeuo > 20 V. BVens > 25 V. 
Toyo <2 yA. at 5 V. 
(lc max, = 50 mA.) 
Te max. = 50 mA.) 
Ce ee ? BVin > 4.0 V. 


BVuno > 4.0 V. 
B min. = 30, 6 av. = 55 at 1 mA. 


8 min, = 30, 8 av. = 80 at 1 mA. 
Figures in brackets are estimated. Figures in brackets are estimated, 


TO-5 — GERMANIUM — ALLOY DIFFUSED 


Fr > 70 Mc. at 1 mA, (see Fig. 1) BVenw ~ BVens. 

BVino > 3 V. BVe 30 to 60% BVeru. 
Tewo <3 HA, at 5 V., 25°C Ven (sat.) = 1.0 V. 
Derate Py at about 5 mW./*C. T, max. 75°C. 


NF: Audio-high/r.f.-low. Base connected to case. 


High speed non-saturating switches. 


PNP TO-18 MESA GERMANIUM 
Fx > 100 Mc. at 1 mA. (see Fig. 1) 
(Pe = 50 mW. at 25°C. case) 
BVero = 50 to 60% BVeno. 


Teno <5 wA. at 5 V. 

(ie max. = "50 mA.) 

Collector connected to case. 
B@1mMA. BVev BV eno 

Type Min. Av. Min, Min. 

045 15 20 15 10 

101, 101E, 

124E §20 35 20 15 

102, H 

32/931 § 25 40 «2085 

102E n 

Texas {50 60 15 20 

102E l 

Motorola {40 50 40 3.0 

103 10 20 25 © 30 

106E 6 5040 

141 20 806.0 

260 30 403.0 


Figures in brackets are estimated. 


Pe Max. Te. 6 Min, p Av. 
at 55°C. Max* "at at BY cao 
PNP NPN Case mA, 1mA. 1mA. Min. 
015, 016, 065, 066, 35 mW. 2 «=«30—Ss«60 70 
618 68 
032 082 35 mW. 20 (70) (100) 
089 =} (200 mw.) { 600 100 (90) 
Finned 
sia (500 mW.) eee 100 
092 nee 100 
093 SSE) 25 60 150 


J 


© Current at which # falls off rapidly. 
Figures in brackets are estimated. 


ALLOY JUNCTION — TO-5 — GERMANIUM TRANSISTORS 
Fr > 5 Me. at 1 mA. (see Fig. 1) BVrno ~ BVeso. 
BVces = BVono. BVero = 30 to 50% BVeno. 
Ven (sat.) < 0.3 V. Teno < 5 wA. at 5 V., 25°C. 
Ty max. 75°C. Base connected to case for most 


Derate Pc 5 mW./°C. for low power transistors. 
types, 
Pe at Te 
55°C. Max. g B Computer 
PNP NPN mW. mA. Min. Av. Application 
013 063 55 50 30 70 = 30 100 Ke. Switch. 
014 55 (50) 5070 50 45 V. Neon Drive 
025 075 55 100 20 30 30 «GP. Switch. 
026 076 (55) (100) 40 50 70 
030 071, 086 (200) 300/400 30 100 30 High Current 
Switch and 
Core Driver. 
033, N593 083 55 100 20 80 4930 8=6 GP. Switch. 
034 55 100 40 90 30 GP. Switch. 
035, 55 (00) 40 60 830 
044 (55) (50) 40 60 80 
099, 167 (55) (50) 40° 70 30 
125 (55) (50) (80) 100 60 


* Current at which # falls off rapidly. 
Figures in brackets are estimated. 


PNP POWER TRANSISTORS 


B Av. 
@1 
Type Case mA, BVeno BVeno 
028 Tall 50 40 20 
(2N1038) TO-5 
036 TO-3 80 75 45 
042 TO-3 50 100 50 
BVex 80% BV eno. 
BVixo = 30 to 60% BVcuo. 


Figures in brackets are estimated. 


DIODES 


Germanium, Glass Case, 
To max. 25 mA. 


Letter Colour 
BVpx Identification Identification 
10V. 9D5 
15 V. GF. 
20. BX,FB. — Br-Br-Bk, 
40 V. DJ, AA, 
F, DH. 
50 V. AN, GH, O-Bk-Bu, 
Cs, Bu-Bk, 
R-W-Bk-R, 
¥-0-G, 
70 V. G-Bu-G-R. 


Silicon, Glass Case, 
Ty max, 150 mA. 


Letter Colour 
BVim Identification Identification 
70 V. GG, FH. Br-O-O-Gr, 
90 V. AU, CO. 
140 V. DD, BT 237. 
250 V. AL. 
400 V.  CL444. Gr-Bu-Gr. 
Silicon Power, Epoxy Case 
Letter 
BV»n Identification 
600 V. AM. 
Zener 
Letter 
BVim Identification 


10 V. 209002. 
28.V. = SV3372. 
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be taken to be nearly equal to (or 
perhaps slightly less than) BVes. The 
difference is greater as the power rating 
of the transistor increases, but even 
for big power types it is usually only 
about 20%. 

When the base is not connected to 
anything, a small amount of current 
will leak to it from the collector and 
this will increase collector current and 
will decrease the voltage at which a 
given breakdown current flows. Thus, 
the BViey is appreciably less than the 
BVers, but for small transistors lies 
fairly’ well in the range, BVcxo 
0.3BVixs to 0.5BVeu. Evidently, there- 
fore, if you want high transistor volt- 
age rating, there ought to be a low 
resistance between base and emitter. 
How low? 


If you start with base shorted to 
emitter, and gradually introduce re- 
sistance between them, the collector 
emitter breakdown voltage rating grad- 
ually decreases from BVexs at 02 to 
BVexo at infinite resistance; this is 
shown in Fig. 3 for representative 
computer board types. You can see 


that BVces is approached when Rem is 
< 10K for TO-18 types, < 3K for most 
TO-5 types, and still lower for higher 
power transistors; it can be < 1002 
for 036 and 042. When a given value 
of Ri: controls breakdown voltage, the 
latter is called BVcen. 


BVcrx is the really practical value, 
because it shows the behaviour in a 
real circuit. In a class C amplifier with 
link coupling to the base, Rez = O, 
and the rating is BVcss; in a class A 
amplifier with appreciable Ros, it can 
be quite a lot lower. Unfortunately, 
curve varies considerably 
transistor to another, and 
there is no simple way to predict it. 
If you do not test it, and if Rex is not 
obvious from the circuit, you must 
assume the most pessimistic value, 
namely the lowest value of BVcno (or 
about 30% of BVcno given in the Tables 
here). For this reason, and for the 
others mentioned above, it is always 
wise to test your transistors and to 
assign two values to each transistor 
you test: BVers and BVexo. And take 
note of Rox in the circuit to be used. 


t) 
100 3301 33 10 33 100 100 330 1 33 10 33 100 
WA LA mA BA BA mA 

Ie I 
034 

200} 200 
PB B 

100 100) 

a ash eee anash 
03301 33-1033 00 003301 ~33 10 33 100 
Ic Te 

WO2E 
20 
B 
100) 
0 0 
100 330 1 33 10 33 100 100 330 1 33 10 33 100 


Tc 


Fig.2, Variation of B with Ic 
Ie inwA and mA 
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Te 


Bat 1KHz and Vee =6V 


BViso is the zener breakdown of the 
reverse-biased base-emitter junction. 
It is generally of no particular interest 
for the Alloy Junction types (033, 083, 
etc.), which have a symmetrical’ g 
metry about the base chip, and which 
have BVxs» about the same as BVors. 
For the Alloy Diffused, Mesa, and 
Planar types, however, the very low 
base-emitter breakdown voltage poses 
a hazard, and care must be exercised 
when driving them in class C operation. 
This is an important difference between 
transistors and valves in rf, power 
service. 


It should be noted that “Breakdown 
Voltage” as used here does not mean 
that the transistor will disappear in a 
cloud of dust when the rating is ex- 
ceeded. There are two breakdowns, 
and this first one is reversible. You 
can measure it simply by applying 
reverse voltage until a small current 
flows, as long as that current is not 
excessive (eg. < 100 uA. for TO-5 
case types, < 5 uA. for TO-18 case). 
Be sure to limit the current by a large 
series resistor during the test. 


GRAPHS, ETC. 
The graphs presented in Figs. 1 and 
2 shows the characteristic of one 


“average” transistor, each, rather than 
being the average of a number of tran- 
sistors. They will be useful only as 
a guide to characteristics. In Fig. 3, 
the effect of Rix on collector-emitter 
voltage breakdown has been investi- 
gated, as described above, and each 
curve represents more-or-less typical 
behaviour for groups of types as indi~ 
cated. A similar type of plot appeared 
in older editions of the “G.E. Transistor 
Manual.” The curves vary widely from 
one transistor to another, for a given 
type. 


COMMERCIAL EQUIVALENTS 

Early in these tests it was realised 
that in most, if not all cases, there were 
no commercial equivalent types of 
transistors. This resulted in a prodigious 
exercise in testing, and gave us an 
appreciation of the fact that all char- 
acteristics can vary widely indeed 
between individual units. 


Only the characteristics of selected 
computer board transistors are pre- 
sented here. Details of other compon- 
ents on the boards are described in 
the notes supplied with boards ordered 
from the Tasmanian Division of the 
W.LA. 


Work is still proceeding at a slow 
pace to fill in some of the gaps in the 
tables, but in the meantime the infor- 
mation provided here may be useful 
to help you find applications for these 
very nice transistors. 


A subsequent article in “A.R.” will 
amplify some of the technical aspects 
of subjects mentioned here. Another 
will describe some circuits using com- 
puter board transistors. Articles on 
this subject have also appeared in “The 
Australian EE.B.” and in “Coryra”. 
“Coryra,” in particular, has featured:a 
number’ of interesting’ audio andr, 
circuits using computer equipment dur- 
ing the past year. 

We wish to express appreciation for 
help and advice received from R. S. 
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Maddever, and from an engineer who 
wishes to remain anonymous because 
of his work. 


SYMBOLS USED 

Teno: Leakage current (uA.), collector 
to base, with emitter open. 

BVeno: Breakdown voltage, collector to 
base, with emitter open. 

BVvro: Breakdown voltage, collector to 

emitter, with base open. 

: Breakdown voltage, collector to 
emitter, with base shorted to 
emitter. 

BVeno: Breakdown voltage, emitter to 

base, with collector open. 

BVinx: Breakdown voltage, collector to 
emitter, with base-emitter re- 
sistance as shown. 

BVou: Diode reverse breakdown voltage. 


Iw: Forward diode current (Avg.). 

Ruy: Circuit resistance between base 

and emitter. 

“: Power dissipation. 

Transition frequency. Fr = (f) 
(hex) when f is above fox. Max- 
imum usable frequency is us- 
ually about 30% to 50% of Fr 
for common-emitter operation, or 
about Fr for common-base. 


Power dissipations (Pe) are for case 
at temperature indicated; maximum 
usable power dissipation ‘will depend 
on the ability of the heat sink (or air) 
to keep the transistor temperature 
down to the value indicated. Derating 
factors may be approximated by con- 
sulting manufacturer's Data Sheets for 
similar types. 

Transistor parameters and the var- 
ious factors influencing them are well 
discussed in the following references: 

“GE, Transistor Manual,” any edi- 

tion, but the later the better. 

“R.C.A. Transistor Manual.” 

“R.C.A. Silicon Power Circuits Man- 


BV. 


ual.” 

“Motorola Power Transistor Hand- 
book.” 

“Grandmas Tests” series in Vol. III. 
(1967) of “The Australian 
E.EB." 


100" 


80% 


TVI-IT CAN BE ELIMINATED... 
WELL, NEARLY ALWAYS 


We have seen many answers to the 
tv.i. problem, some good, others excel- 
lent. This article claims to be neither, 
just simple, cheap and easy to fit. 

Recently ‘becoming the proud owner 
of a Swan 350C, I was (temporarily) 
plagued by a problem, which up until 
now, hadn't raised its ugly head. I had 
heard people say they had been 
troubled by tv.i. and bi, but I had 
not experienced it for myself. 

‘So far we have maintained good 
relations with the neighbours (we have 
to, got the 80 metre dipole anchored to 
his chimney), and so when said neigh- 
bour battered on the shack door mumb- 
ling incoherently about no tv. picture, 
I was a little taken aback. 

We were in the middle of a QSO 
with a mobile out in the middle of 
nowhere and an engineer friend, and 
so we pleaded for any ideas. “Back 
comes the engineer type and suggests 
a remedy—filters, no Sir, too expensive 
just a simple 2-turn coil (18 gauge 
wire) wound on a pencil, and placed 
across the antenna terminals on the 
back of the tv. set. Turn to Channel 
0 or to Channel 2, whichever is your 
lowest channel, and make sure that the 
picture quality hasn't been affected. 
You may require 3 turns for Channel 
0 country). Back on the air, stoke up 
the linear, and instantly, no t.v.i. 

I have silenced two neighbours, and 
all for no cost at all, and it definitely 
does work. 

One warning. When the tv. tech- 
nician comes to repair neighbour's tv. 
at any time, best warn neighbour that 
the technician will have a fit when he 
sees the coil on the antenna terminals 
and will probably start to give off with 
all sorts of double talk about expensive 
repairs to tuners and the like. I can 
assure you that no such damage can 
possibly occur. 

In very weak signal 


areas, this 


method may not work, I haven't tried 
it other than at home, but if it does 
work, then our country cousins will 
also gain. 


—David Priestley, VKEID. 


BYcer y = 
BVces ” r= 
i % 
60" 2 

(101 

5 1018 

° 102 

40% =o 152 
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20" z a3 

H om 

Rbe 2 63 

on : - 1__ = 086 

1K 33K «10K_— 33K = 100K «330K 


Fig3, Variation of BYCEE% VS Rbe( Kohms) 
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1.T.U. CONFERENCE 
7th JUNE, 1971 


Federal Executive have been ad- 
vised that the Administrative Council 
of the International Telecommunication 
Union (1T.U.) decided that a World 
Administrative Radio Conferénce for 
‘Space Telecommunications should open 
in Geneva on 7th June, 1971, and last 
for about six weeks, 

‘The agenda will be the following: 

To consider, revise and supple- 
ment as necessary, existing admin- 
istrative and technical provisions 
of the Radio Regulations and adopt, 
as necessary, new provisions for 
radio-communcation services, in so 
far as they use space radio tech- 
niques, including those for manned 
space vehicles, and for the radio- 
astronomy service, so as to ensure 
the efficient use of the spectrum. 

To consider, revise and supple- 
ment as necessary, the Radio Reg- 
ulations to provide for the use of 
space radio techniques by the Aero- 
nautical Mobile and Maritime Mo- 
bile Services, for communication as 
well as for radio-determination 
purposes. 

To consider, revise and supple- 
ment as necessary, the existing 
Table of Radio Frequency Alloca- 
tions in the Radio Regulations for 
radio-communication services, in so 
far as they may use space radio 
techniques and the radio-astron- 
omy service. 

To consider, revise and supple- 
ment as necessary, the existing pro- 
visions pertaining to the technical 
criteria and the procedures for 
frequency sharing between space 
and terrestrial services, and to 
establish technical criteria and pro- 
cedures for frequency sharing be- 
tween space systems. 

To consider the feasibility at this 
time of co-ordinated frequency 
planning for radio-communication 
satellites, including those placed on 
the geo-stationary orbit, and to take 
such action as is deemed appro- 
priate. 

To make only such consequential 
changes to the Radio Regulations 
as are essential for the effective 
implementation of the decisions of 
the Conference. 

To adopt such Resolutions and 
such Recommendations related to 
the foregoing, as may be necessary. 


The Institute has no further infor- 
mation to offer at this time, but will 
be evaluating the agenda in relation 
to the presently held Amateur alloca- 
tions, and ultimately will participate in 
local’ discussions when formal proposals 
are being drafted. 

Your Divisional Council will be call- 
ing on you to provide certain informa- 
tion from time to time—please give 
them your co-operation, 

‘The Institute's 1.T.U. representative 
at this time is Air Commodore A. G, 
Pither, VK3VX, and a member of 
Federal Executive. 

‘When information is available he will 
provide the latest news through “A.R.” 


P. Williams, VK3IZ, 
Federal ‘Secretary, W.LA. 
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Measuring Power Input and R.F. Power Output" 


input to a cw. transmitter by 
holding the key down and multi- 
plying the d.c. plate current to the 
final stage by the dc. plate voltage. 
Power output could be determined by 
TR using the direct reading on an rf. 
ammeter and having a correctly match- 
ed load, A c.w. transmission is the only 
type of transmission where this type 
of simple measurement can be made 
and, even then, it is deceptive because 
it really defines the power conditions 
under non-keyed conditions only. 
There are at least three types of 
power measurement which can be used 
to distinguish the power level in var- 
ious unmodulated and modulated wave- 
forms: carrier power, average (heat- 
ing) power, and peak power. Each is 
important not only to comply with 
transmission regulations, but also in 
making the proper choice of the rating 
for transmitter and transmission line 
components. The relationship between 
the various power measurements is 
often not a simple ratio and watt- 
meters as well as other instruments 
may indicate only one power measure- 
ment directly. 


Oo” can still measure the power 


100%. 
Unkeyed CW —F 


AM Tone 


Fig. 1—Power I 
various unmodulated and 
modulated waveforms. 


‘The power levels are cal- 
culated for the waveform 
amplitudes shown across  $88,2 Tone 
a 80 ohm toad. 
ssB, 
Voie (USB) 


Pulte 


By realising the characteristics of 
the waveform that one is concerned 
with, however, it is possible to derive 
the relationships between the various 
types of power terms and to correctly 
interpret the indication which a meter, 
used to measure either power input oF 
output, indirectly produces. 

To clarify the various power terms, 
the waveforms produced by common 
modulating techniques are first dis- 
cussed. Then, the reaction of various 
meter indicating devices to the power 
levels contained within these wave- 
forms is examined as a basis for prac- 
tical methods of measuring rf. power 
input and output levels, 


“Reprinted from “CQ,” February, 1969. 
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200% 
100% 
Modulate 


DAVID P. SMITH 


@ As modulation waveforms be- 
come more complex, perhaps 
someday including digital forms, 
one's view of power measure- 
ments requires a more general- 
ised approach in order to avoid 
confusion. 


ttt rere 


: 


TRANSMISSION WAVEFORMS 

Not all Amateurs have the equipment 
necessary to view actual transmission 
waveforms and must rely upon meter 
indications for transmitter adjustments. 
However, one can easily become too 
dependent upon meters and not realise 
the actual content of a transmission 
waveshape. As one uses meters, there- 
fore, it should be realised that, in gen- 
eral, they indicate only indirectly and 
partially what is really happening. 

Fig. 1 shows the envelope waveforms, 
spectrum presentation and a tabulation 
of power measurements for various 
types of unmodulated, modulated and 
keyed waveforms. It'is assumed that 


Carrier Average Pook 
Power “Powers Power 


aad 


= 
100 180400 


the waveforms are produced across a 
50 ohm load and the voltage levels 
shown are such as could be measured 
on_a calibrated oscilloscope display. 

The unkeyed c.w. waveform results 
in carrier, average and peak envelope 
powers of all the same value. Intui- 
tively, one can see that the average and 
carrier powers should be the same 
since the signal is the carrier and it 
doesn’t vary. However, the value of 
the 100 watts p.ep. may not seem to 
correlate immediately with the 100 
volt peak voltage shown on the wave- 
form, The reason is that for a power 
figure, rms. voltage must be used. The 
rms. value of the peak voltage is 100 
% 0.707 and the peak envelope power 
is: 


Vaus* 
Zz 
— (100 _%_0.707)* 
50 
= 100 watts, 


Peak envelope power is not simply 
peak voltage squared divided by the 
impedance as many Amateurs believe. 
If one used such a relationship and 
worked “backwards” to determine, for 
instance, the peak voltages that 'var- 
ious components should withstand for 
a transmitter of a given p.ep. output, 
it would result in using under-rated 
components. For 100 watts p.e.p., for 
example, components would be chosen 
for a 70 volt peak rating whereas a 
100 volt peak rating is necessary, 


AM. WAVEFORMS 

The single tone modulated a.m, wave- 
form presents peak, carrier and average 
powers which all’ differ. Since it is 
assumed that the waveform represents 
a 100 watt output transmitter which is 
modulated 100% by a single tone, the 
carrier power must remain 100 watts 
since, by the definition of amplitude 
modulation, it does not vary. The peak 
power is calculated the same as in the 
c.w. case, using the 200 volt peak of 
the modulated waveform. The average 
power can be calculated by an analysis 
ot the waveform but, for simplicity, 


the relationship is shown in the form 
of the graph of Fig. 2. 
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From this graph, since the peak power 
is four times the carrier power, the 
average power is 150 watts. This aver- 
age or heating power would be the 
dissipation a dummy load used with 
the transmitter would have to handle 
but transmission line insulation, ete., 
would have to be calculated on the 
basis of the peak power. 


S.8.B, WAVEFORMS 

The single tone modulated ss.b. 
waveform is exactly the same as the 
unkeyed c.w. waveform and all the 
same power levels apply. One can get 
involved in semantics as to whether 
the carrier power should be zero or 
100 watts. Compared to the c.w. case, 
it can be regarded as 100 watts. Com- 
pared to the am. case, it should be 
regarded as zero. 

The two-tone modulated s.s.b. signal 
presents a different set of power levels. 
‘The peak power is calculated from the 


Page 15 


peak voltage of the waveform. The 
average power can be calculated by 
assuming a carrier power that corres- 
ponds to the single tone a.m. modulated 
waveform as a rough approximation, 
but the single sideband and a.m. wave- 
forms are not the same, The approxi- 
mation would produce an average power 
of about 40 watts while the actual 
average power for the two-tone ss.b. 
signal is 50 watts. Tests are rarely 
made on a ss.b. transmitter with more 
than two tones’ (where the 2/1 peak 
to average power ratio applies), but a 
graphical relationship could be pre- 
sented which would show the peak/ 
average power ratio decreasing to 3/1 
with three tones and then slowly level- 
ling out (see Fig. 3). 
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Fig, 3—Use of two equal amplitude test tones 
Pl b. average/peak ratio. of 1/2, four 


io of 1/4, etc. For a high number of 
‘actual ratio is slightly differont than 
198 statist for brief instants 


the tone amplitudes ‘will combine 1 ‘monner 
that ‘the rated peak’ power Ia. exceeded. 


The relationship of the average to 
peak power in a voice modulated s.s.b. 
system depends a great deal upon voice 
characteristics and equipment charac- 
teristics, Usually, the average is taken 
as 20-25% of the peak value. 


PULSE WAVEFORMS 

‘The peak power of the pulse or 
digital waveform is calculated the same 
as for the other waveforms, The aver- 
age power is simply calculated from 
the percentage of time that the pulse 
is transmitted, In the example shown, 
the pulse is present 20% of the time 
and so the average value is 1/5 of the 
peak value, Usual keyed ew. fs about 
50%. 


‘The usefulness of the various power 
level measurements depends upon 
what components are being chosen. 
Output circuit and antenna components 
must be rated to withstand the peak 
voltages encountered with any modu- 
Jation system for a given peak power 
level. Tube dissipation, cooling require- 
ments, power transformers, etc., must 
‘be chosen on the basis of a sustained 
average power for their minimum 
requirements. 


METER MEASUREMENTS 

‘The usual D’Arsonval movement used 
in meters for measuring plate current, 
plate voltage, relative rt. output, etc., 
is essentially an average reading de- 
vice. This factor is important because 
it is often used to measure waveforms 
which are not formed to present equal 
average and peak value. 
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The plate meter in an am. high- 
level modulated transmitter does not 
indicate any change during modulation, 
except for transient flickers, because it 
averages out to zero the symmetrical 
change in the current caused by the 
modulation process. It continues to 
read carrier power level although the 
modulator output has raised both the 
average and peak power output levels. 
Special peak reading meters can be 
used across the output to indicate the 
actual peak output but usually an rf. 
thermal type ammeter is used in the 
transmission line to register the in- 
crease in average power output. 
Knowing the average power and the 
carrier power (the latter by an unmod- 
ulated c.w. test), the peak power can 
be found from Fig. 2. The peak and 
average power levels are directly 
related to the percentage of modulation, 
of course. The percentage of modula- 
tion can be calculated from the formula: 


Mod. % = 
WPeaxnten 


In the case of an ss.b. transmitter 
which is being modulated by a two- 
tone test signal, the plate current meter 
is being driven’ by a series of half sine 
waves if the final stage operates Class 
B so that current flows during 180 
degrees of the input rf. signal to the 
stage. The average value of such a 
wave is 0.636 of its peak value. Thus, 
the peak power input to the final stage 
is the usual plate voltage times indi- 
cated plate current reading but then 
divided by the 0.636 factor. 


If an average reading rf. power 
output meter is used on such a trans- 
mitter, its reading will also be in error. 
The meter in such an instrument is 
also driven by a series of half sine 
waves but the meter scale is usually 
calibrated on the basis of symmetrical 
waveform using the V*/R relationship 
in watts, Thus the meter scale will 
be in error by a factor of 0.636 or 
0.405. The scale reading on such an 
average reading wattmeter must be 
divided by 0.405 to obtain pep. dur- 
ing a two-tone ss.b. transmitter output 
test. 


A thermal type rf. ammeter, if it 
were placed in series with the trans- 
mitter output and a suitable correctly 
matched load, would indicate the true 
average current and its reading could 
be taken directly for an FR calculation 
of average power. 

Some readers are bound to have 
noticed by now that the chart of Fig. 1 
shows a 50 watt average power for a 
100 watt p.ep. level on ss.b. during 
a two-tone test and yet it was just 
mentioned that the peak power input 
to the transmitter is found by multi- 
plying plate voltage times plate current 
and then dividing by 0.636. This appar- 
ent inconsistency in the relationship 
between average and peak power when 
considering the d.c. power input and 
rf. power output has caused a great 
deal of confusion. The confusion arises 
because most of us are used to thinking 
of the efficiency of an amplifier as a 
constant (60-70%, for instance). The 
efficiency, however, is not constant and 
changes during portions of the plate 
current flow cycle, being greatest when 


the current is at a maximum, This 
changing efficiency accounts for the 
small difference in the average/peak 
ratio between the input and output. 

In the case of a keyed or pulsed 
transmission with essentially a rec- 
tangular waveform, the peak reading 
is directly related to the average value 
as a function of the pulse time dura- 
tion, as shown in Fig. 1. The time 
characteristics of the waveform must 
be determined by means of an oscillo- 
scope display having a calibrated time 
base. Actually, exactly rectangular 
waveforms are not usually used because 
of high power transmitter design diffi- 
culties with such waveforms and be- 
cause of the unnecessary interference 
created when the pulse’ rate is high, 
With an odd shaped waveform the only 
real way to measure the peak or aver- 
age power input is to calculate an in- 
dividual correction factor for the meter 
readings based on an oscilloscope dis- 
play and an analysis of the waveform. 
‘The thermal method remains again, 
however, a valid means of measuring 
the average power output. 


PRACTICAL MEASUREMENTS 

For the modulation methods com- 
monly used today by most Amateurs, 
measuring the d.c. plate power input 
to the final stage of a transmitter is 
still most easily done by means of d.c. 
plate voltage and plate current meters. 
One must be sure that the correct mod- 
ulation is applied to the transmitter, 
especially in the case of ss.b., and the 
meter readings are corrected for peak 
value. In the s.sb. case, the audio 
tones used for the two-tone test must 
be of exactly equal amplitude and the 
transmitter should be checked for 
linear operation. 


ertical scale on oscilloscope |s calibrated 
‘wmode. It will. then directly 
during” s.8.b. modulation, 


The average power output of any 
transmitter can be measured by means 
of a thermal-type rf. ammeter which 
is used in series with a matching 
dummy load for the transmitter. 

Measuring peak output power levels 
can be done in one of several ways. 
If a calibrated average wattmeter is 
available, it can be used on s.s.b. using 
the 0.405 correction factor just dis- 
cussed. This correction factor is only 
good for a two-tone test signal, how- 
ever. Another method would ‘be to 
operate the transmitter into a dummy 
load and measure the rf. voltage across 
the dummy load. One has to be careful 
that the voltmeter used is calibrated 
and that it will operate properly at 
rf. frequencies. If a meter is used 

(Continued on Page 21) 
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A Semiconductor, V.H.F. Power Amplifier 
using a Pi-tank Circuit’ 


CLIFF SHARPE, G2HIF 


G2HIF discusses the design of a V.H.F. P.A. using “overlay” transistors. Observations are made 
on several causes of unstable operation which can arise in a practical circuit, culminating. in 
design details of a pi-tank circuit offering flexibility in load matching, and good harmonic rejection. 


HE target specification of a new 

AP solid state, 144 Mc. transmitter 

for G2HIF/P called for a full 25 

watt capability on c.w., and a maximum 

pep. on ss.b. consistent with easily 

available transistors, linearity of opera 
tion and depth of pocket. 


An examination of manufacturer’s 
literature on v.h.f, power transistors 
showed that the R.C.A. overlay device, 
2N3632 (also by Motorola and Ferranti, 
or the XB402 by Texas Instruments) 
was rated at 13} watts output up to 
175 Mc. Two such units would easily 
provide a 25 watt unmodulated carrier 
on 2 metres and their specification also 
suggested that operation in the linear 
mode would be possible up to 10 watts 
mean (20 watts p.e.p.). 


With the R.S.G.B. Handbook and a 
slide rule at the ready, a tentative 
circuit using a pi-tank ‘network was 
postulated, The first calculations show- 
ed very forcibly that this was the wrong 
approach. The accepted formula yield- 
ed component values which could not 
be realised in practice. 

As most published circuits on the 
data sheets favour one of the several 
variations of the T-network, this was a 
configuration which was obviously feas~ 
ible. Construction of an experimental 
p.a. was begun. Sufficient data was 
readily available to enable the p.a. to 
be built around a single 2N3632 without 
knowledge of the derivation of the 
design parameters, and it was hoped 
that the workings of the finished model 
would help to supply some of the 
answers. 

This preliminary venture into high 
power with v.hf.’ semiconductors con- 
firmed all the forebodings of other 
experimenters. Not only was the am- 
plifier very non-linear, but it was also 
exceedingly temperamental. The 
thought of what might happen when 
two 2N3632s were connected in parallel 
did not bear contemplation, let alone 
actual construction, until ‘more was 
understood of the’ theoretical design 
procedure, 

A closer search was made through 
published articles and application re- 
ports for additional information with- 
out finding precise answers to a num- 
ber of questions. In the majority of 
reports either the inadequacies of the 
approach were veiled in the ultimate 
setting of large variable capacitors, or 
else so many assumptions were made in 


‘Reprinted from “Radio Communication,” 
November, 1968. 
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a complex mathematical treatise that 
“the wood could not be seen for the 
trees”. 

The first gleam of light came when 
Motorola published the large signal 
characteristics of several power devices 
in graphical form. The parallel input 
and output impedances were shown to 
be functions of both power and fre- 
quency, and their values did not neces- 
sarily bear any relation to the d.c. or 
small signal characteristics normally 
quoted on data sheets. 

In the accompanying report’ a design 
procedure for T-network was explained 
which yielded realisable component 
values. The final step in the calcula- 
tions, however, required some mathe- 
matical manipulation before the vital 
design formulae could be elucidated. 
Most Amateurs at this point would re- 
sort to “guesstimation” to derive the 
working capacitor values, so it was left 
to Malcolm Bibby, G3NJY, to thrash 
out the algebra and to quote working 
design formulae? 


DIFFICULTIES ARISING IN A 
PRACTICAL DESIGN 

Experience on the Mark One was 
not entirely wasted effort. The idiosyn- 
crasies of this type of pa. were now 
more readily appreciated by a knowl- 
edge of the theory, and another single 
2N3632 was offered for sacrifice. 

The instabilities of the original de- 
sign were attributed to three important 
factors. These were: 

(a) The presentation of an incorrect 
load to the collector of the tran- 
sistor by the matching network. 

(b) A lack of understanding concern- 
ing the vital necessity of ensur- 
ing a minimal impedance be- 
tween emitter and earth/chassis. 

(c) A failure to take into account 
the possible ill effects of coup- 
ling in the supply rail through 
a large, high Q r-f. choke. 

Although most careful designers 
would automatically ensure the condi- 
tion required by (b) was satisfied, few 
Amateurs really appreciate the mag- 
nitude of the loss in power gain which 
can be produced by the inductance of 
only 3” of wire between emitter and 
chassis. 

Inadequate decoupling in the emitter 
circuit can introduce more serious effects 
than merely a reduction of output 
power and in the worst cases can lead 
to actual instability and parasitic oscil- 
Jations. The ingenuity of the designer 


may be severely taxed where it be- 
comes necessary to run the stage from 
a positive earth supply. Many prob- 
lems can be avoided—perhaps a tran- 
sistor saved from self-destruction—by 
strapping the emitter to chassis with 
the shortest possible length of 1” wide 
copper foil (not braid). 

The basic methods of obtaining the 
maximum transference of rf, power 
from a semiconductor to a small re- 
sistive load are essentially the same 
as those used in valve circuits, 'The 
special problems which the transistor 
creates arise from the very much lower 
equivalent parallel input and output 
impedances of the device. 

There is still a tendency for many 
Amateurs who are more ai home with 
valve techniques to think in terms of 
voltages and not currents when apply- 
ing themselves to semiconductors. 
familiar component values of a valve 
tank network are a direct function of 
the high impedances involved. It is 
hardly surprising, therefore, to find that 
a similar network, which has been 
designed for a semiconductor circuit 
with impedances one hundredth of 
those found in valve circuits, require 
vastly different component values. 

Unfortunately, these component val- 
ues are often physically unattainable, 
especially at very high frequencies, an: 
other networks have to be used which 
can make the impedance transformation 
with practical components. Some of 
the conditions in (a) arise simply 
through the use of wrong value com- 
ponents in otherwise suitable networks, 
but even when the designer has anal- 
ysed the problem, and derived a correct 
matching network, he is not out of the 
wood. 

It is inevitable that sometime during 
its service, the transistor will be sub- 
ject to off-tune or excess load condi- 
tions, and although these may occur 
only’ during alignment, the designer 
cannot afford to ignore'them. In high 
impedance circuits, there are few ill 
effects resulting from a badly designed 
tank circuit other than a lowering of 
the pa. efficiency, or an increase in the 
valve anode dissipation. In general, 
detuning or excess loading will merely 
cause the load line to steepen, but it 
will continue to cut the I, Va char- 
acteristics over their linear region. 

This will not be so with the semi- 
conductor p.a. Off-tune and higher load 
conditions present to the transistor a 
greater equivalent series impedance 
than does the correctly tuned and 
loaded network. The load line will 
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therefore cut the Ir Vc curves below 
the “Knee”, In this region linear opera- 
tion is impossible and the conditions 
favour parasitics and other instabilities. 
The desirability of choosing a tank 
network which minimises these adverse 
effects of misalignment is therefore 
obvious. 

It is not unusual to run into difficul- 
ties in valve p.a’s when the h.t. supply 
is shunt fed through an rf. choke, but 
semiconductor circuits are even more 
prone to the ill effects a choke can 
produce. The need to present a high 
impedance to rf. currents circulating 
in the tank network of a valve pa. had 
educated the designer into using high 
Q chokes as a matter of course. The 
chances are, therefore, that when the 
need to use an rfc. ‘in a solid state 
circuit arises he automatically speci- 
fies one which Is often too good for the 
job. 

Whereas the reactance of the choke 
appears in shunt with a valve tank 
circuit, and in consequence, tunes with 
the inductance of the network without 
shifting the resonant frequency appre- 
ciably, it appears in series with the 
network inductance in many semi- 
conductor circuits. 

The ill effects referred to in (c) are 
a direct consequence of this. If the 
tank is neither correctly loaded, nor 
tuned to resonance, the collector does 
not see a low impedance in shunt with 
the choke. The RFC thus becomes 
tightly coupled to the tank inductance, 
and will create unwanted resonances 
with the capacitative reactance of the 
tank circuit, These resonances can oc- 
cur at or near the operating frequency 
during the alignment of the amplifier. 
The load which they present is usually 
high with the result that the collector 
“bottoms” and instabilities become rife. 

The impedance required effectively to 
isolate the collector from the supply 
rail needs to be no greater than ten 
times the load presented to it by a 
correctly matched network. Since this 
load is unlikely to be more than 50 
ohms, a low Q choke, or a self reson- 
ant one shunted by a 470 ohm resist- 
ance, will be adequate for the applica- 
tion.” ‘The unwanted resonances are 
thus heavily damped and are far less 
likely to excitation. 


TEST RESULTS ON AN 
INTERMEDIATE DESIGN 

The above precautions were scrupu- 
lously observed in the Mark Two de- 
sign. More screening was introduced 
between the input and output circuits, 
and the pa. tested into a resistive 
dummy load. The parameters of the 
T-network were aligned to deliver the 
rated power to the load. It was noted 
that the settings were in close agree- 
ment with the values calculated for the 
formulae derived by G3NJY. Meter 
indication of the collector current gave 
insufficient information regarding the 
correct tuning, but once the settings 
had been established, they could be 
repeated by observation of the load 
current. Good linearity was maintained 
to power levels approaching 70 per 
cent. of those obtained with an un- 
modulated carrier. 

On-the-air tests proved encouraging. 
A modulated envelope from a QRP 
valve transmitter provided the modest 
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drive requirements to the 2N3632 and 
several QSOs were held at a mean 
power level of 43 to 5 watts output. 
Speech quality reports confirmed the 
amplifier to be linear. More exhaustive 
tests with Colin Desborough, G3NNG, 
however, revealed the third’ harmonic 
content to be above that which could 
be tolerated. Strength S3 to S4 over a 
nine-mile path, and impossible for 
common site working on v.h.f. N.F.D. 


THE FINAL PI-CIRCUIT 


‘The quest for a more efficient tank 
network which would filter off a greater 
proportion of the 432 Mc. harmonic 
brought the considerations of the design 
back to square one. The pi-tank has 
not achieved almost universal popu- 
larity in valve p.a’s without good reason. 
The question was, could any circuit 
configuration using a 2N3632 be made 
to work which would exploit the flex- 
ibility and performance capabilities of 
the network? 

The figures were re-examined. Im- 
pedance transformation from a few K 
ohms to a typical cable Zo are well 
within the efficient range of a_pi- 
network, and a few minutes with a 
slide rule will confirm that these num- 
bers result in realistic component 
values on 144 Mc. It follows then, that 
the transformation from 50 ohms to a 
few K ohms is equally possible. Since 
two networks may connected in 
tandem provided the output impedance 
of the first equals the input impedance 
of the second, here was a possible solu- 
tion to the problem of gaining better 
harmonic rejection with a more flex- 
ible network. 

Although the collector of a 10 or 20 
watt p.a. is more likely to see a load of 
considerably less than 50 ohms, the 
prospect still seemed a good proposition 
when the possible variations of the 
network Q were taken into account. 

Two pi-networks in tandem; a min- 
imum of three variable capacitors. The 
tuning procedure for correct alignment 
was formidable. However, if an L 
network could be designed to replace 
the first pi, the design of the new 
network was home and dry. It re- 
mained only to work out the compon- 
ent values in the practical case. 


RESULTS 


The final pa. design and pi-tank 
network proved very simple to get 
working, and on-the-air tests confirm- 
ed that the harmonic radiation on 432 
Mc. was reduced to the limits which 
would be imposed by common site 
working on v.hf. NPD. 

The tuning procedure _ followed 
closely that of a normal pi-tank, but 
the adjustments should always be made 
for a maximum rf. current in the load 
rather than by observation of collector 
current. A check on this current, how- 
ever, is valuable in providing an indica- 
tion’ of the collector dissipation and 
input drive requirements. 

Two circuits, one using a single 
2N3632 running at 13} watts c.w., and 
one which connected two similar de- 
vices in parallel to give 20 watts p.ep. 
were constructed, and neither showed 
any signs of instability during align- 
ment or operation. The linearity of the 
latter amplifier was judged to be more 
than adequate for ss.b. through its 


ability to handle a 100 per cent. ampli- 
tude modulated carrier without distor- 
tion. 

The drive requirements of each of 
the 2N3632s when wired in parallel 
were well matched in the samples 
tested, but it is recommended that a 
method of equalising the drive to each 
in order to balance the outputs be in- 
corporated in the design. Care should 
always be exercised to ensure the 
amplifier is not over-driven, especially 
when optimum linearity is required, 


CONSTRUCTIONAL NOTE 

Both models were constructed on a 
copper earth plain mounted in the lid 
of a 44” v 3)” die-cast box. No addi- 
tional heat sink was necessary. 

The two inductances in the tank net- 
work were not mutually coupled, and 
if mounted at right angles interact 
insufficiently to disturb the correct 
operation. 

Whilst careful layout could obviate 
the necessity to fit screening between 
the base and collector circuits, a screen 
across the collector terminals proved 
advantageous in maintaining absolute 
stability during alignment. 

Details of the input networks to the 
transistor bases are not discussed in 
this report as further experimental 
work on optimising the design of this 
section of the amplifier is still being 
carried out. 
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THE NETWORK 
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Cr Main tuning capacitor. 

C,, Loading capacitor. 

L1 L-network inductance. 

L2 Pi-network inductance. 


Ri, Transmitter load resistance, 
Ve Supply voltage. 


THE DESIGN METHOD 

The first part of the design proced- 
ure determines the L section of the 
network in Fig, 1. It follows closely 
the method set out by Malcolm Bibby, 
G3NJY, for T networks in series tuned 
semiconductor power amplifiers. 
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Fig. 1 


The two parameters which must be 
determined initially are the large signal 
output capacitance of the transistor, 
and its equivalent parallel resistance. 
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The output capacitance, Cr, is obtain- 
ed from the manufacturer’s ‘data sheet 
of the transistor, and will be quoted 
in the form of ' capacitance/frequency 
graphs at various power levels. The 
output resistance, Rr, will not be in- 
cluded in the data sheet because it can 
be computed with sufficient accuracy 
by assuming a peak-to-peak r-f. voltage 
swing of twice the supply voltage, Ve. 

If P is the mean power output, the 
equivalent parallel resistance of the 
transistor, 

ve 
Rr = 3 

The parallel resistance and capaci- 
tance must now be converted mathe- 
matically to the equivalent series cir- 


cuit; Fig. 2, The equivalent series 
resistance, 
Rr. X 
= 1K 
Ren ciceme 


and the equivalent series capacitive 
reactance, 


Rr. Xr 
xX =: 
cr eee 
where Xy = —L_ 
rr 
1 
and Xx = 
ve 
are 
u 
i. 
+ 
Fig. 2. 


‘The series impedance of the device, 
2», is therefore equal to Rs — jXs. 
For the maximum power transfer to 
‘a load, the load impedance must be 
the conjugate of the source impedance, 
or Re + jXv; Fig. 3. It is desirable 
that the network should provide har- 
monic rejection and ease of tuning, 
therefore a working Q of between 8 


and 20 should be chosen as being 
satisfactory at v.h.t. 
iu 
Ww 
As 
Asm Ry -I%s Bsa Rs +i8s 


Source Network + Load 
Fig. 3. 


Since Xu. and Xa (Fig. 3) may have 
a range of values, the desired loaded 
Q of the network may be obtained by 
a choice of the inductance, Ll. The 
formula relating the inductive react- 
ance, X1, the series resistance, r, and 
Q is 

Xs. 
a r 


so that here Xu = Q Rs. 


The impedance of the source plus 
the inductive reactance, Xi, is Re -+ 
i(Xu — Xs), thus the impedance of 
R — jX» must be the conjugate to 
establish the match. From this, by 
equating the real and imaginary parts, 

R= RBs 


= (Xu — Xs) 


and 
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The values of Cl and Ru in the L 
network (Fig. 1) may now be cal- 
culated by making the series to parallel 
conversion. 


‘Thus Ru = 
and 
Xa = 


oXer 

It remains only to apply the Pi- 
network formula (see R.S.G.B. Hand- 
book) to complete the design of the 
tank circuit; Fig. 4. This formula 


[eae 


Fig. 4. 


Thus the values of the capacitive 
reactance, Xi; and Xe, and the induc- 
tive reactance, Xis, may be obtained 
by making Ri = Ru, and R. = the 
transmitter load, Ru. 

The two sections of the tank are 
connected together by lumping C, and 
Cs in parallel to form the tuning cap- 
acitor, Cx. Cs is the loading capacitor, 


The Q chosen for the Pi section need 
not be the same value as that chosen 
for the L section. Improved harmonic 
rejection will be obtained with the 
higher values of Q. 


WORKED EXAMPLES 

Network design for a single 2N3632 
transistor operating at 13} watts c.w. 
output into a 72 ohm resistive load. 
Frequency = 144 Mc. Supply voltage 
= 28 volts. 

From data sheet, parallel equivalent 
output capacity, Cr, at stated power 
and frequency. 

Cy = 22 pF. 

Parallel equivalent output resistance, 
Rr, at stated power, 


Reactance 


144 Mc. 
9.1 10° 


1 
9.1 x 10" x 22 
= 50 ohms. 


Thus Xv = 


By the parallel to series conversion, 
29 x 50 
Re = 29x 
29° + 50° * 5° 
= 0.436 x 50 
22 ohms 
and similarly 
— 201.50 
Xs = 35° + 50° 
= 0436 x 29 
= 12.7 ohms, 


For a Q of 10, reactance of L1 


x 29 


220 ohms 

= 0.24 »H, 
From Xe = (Xu — Xy) 
(220 — 12.7) 
207.3 ohms, 

To obtain the values of Cl and Ru 
of Fig. 1, the series combit ion of Xv 
and Rx must be converted to the par- 
allel equivalent, 

Thus from the formulae, 

ss. 2.077 x 10‘ + 2.2° x 10° 


2.07 x 10° 
= 208 ohms, 
From which 
Ci ees 
9.1 10° x 208 
= 53 pF. 


and similarly 
Ry = 207 x 10! + 2.2" x 10° 
2.2 x 10 
= 197K ohms. 
So the L section has been determin- 
ed. Substituting in the _pi-network 


formula, Rl = 1.97 10° and R2 = 72 
for a selected Q of 15 


Xe = 


1.97 x 10" kes, 
15 [1 + [ar | 
= 156 ohms. 
10" 


“91 x 10° x 156 
= 71 pF. 


Xe = 186 /—_72__ 
1.97 x 10° 
29.7 ohms. 


So C3 = 37.0 pF. 


Therefore C2 = 


SEMICONDUCTOR 
Xe = 
197 x 10° 72 
Tease [ 1+ axe ] 
= 186 ohms 
and L2 = 0.204 wH. 
(Continued on Page 24) 
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Geelong Radio and Electronics Society's New Club Rooms 


Over 200 people were present to see 
Mr. Reynolds cut the ribbon which 
formally opened the Society’s new club 
rooms on the Belmont Common. 


Bill Erwin (VK3WE), President, and 
Harry Michael (VK3ASI), Secretary, 
welcomed all visitors. ‘The official 
guests besides Mr. Reynolds, who was 
President of South Barwon Shire Coun- 
cil, in whose Shire the Belmont Com- 
mon lies, were Cr. Wood (Mayor of 
Geelong), Michael Owen (VK3KI), 
Federal ‘President W.I.A., and Keith 
Roget (VK3YQ), Divisional President. 


Bill was able to point with pride to 
the success the Society had had within 
the six years of its existence. They 
had been fortunate to have been able 
to lease on very generous terms, a 
disused migrant ‘hostel. Its condition 
had deteriorated to such an extent that 


all services, water and electricity were 
condemned. Without outside aid they 
have removed walls, put in trusses, 


rewired electric outlets, connected 
water, repaired plumbing and used 
twenty-five gallons of paint. In addi- 


tion, $1,200 has been raised and spent 
on the project. The diagram shows the 
layout that they have been able to 
achieve. 

The Club station, VK3ANR, very 
ably handled the VK3 Divisional cail 
back after the broadcast on Sunday 
morning. This station will be pleased 
to have QSOs any time they are on the 
air. Visitors are welcome to the So- 
ciety, which also caters for hi-fi and 
other electronic equipment interests. 

The Belmont Common is } mile along 
the left hand side of the Barwon Heads 
road after crossing the Barwon River 
at the Princes Highway. 


GEELONG RADIO & ELECTRONICS SOCIETY CLUB ROOMS. 


OFFICE 
MAIN 
ASSEMBLY 


Acoustic 


AUDIO 


ROOM 


PLEASE QSL OM... 


Who can deny the pleasure of receiv- 
ing one’s very first QSL card, the one 
which completes the score for DXCC, 
or the one from that elusive ZZ call 
area? 

However, courtesy requires that cards 
be exchanged, and this is where the 
new Amateur strikes a problem. Funds 
are probably low when first going on 
the air, and printing takes time. 

This is how 1 solved the problem, 
and was able to despatch cards within 
a few days of receiving my call sign 
and getting on the air. 

First I bought eight sheets of thin 
white card from the local printer, cap- 
able of being cut into six foolscap pieces 
each. Each piece accommodates four 
QSL cards—result, 192 cards for about 
$1.00. 

‘The front of the card has the call 
sign in large letters, with name above, 
and QTH below—in free lettering, 
designed by harmonic No. 1. The back 
has the usual information, plus room 
for address to and postal address from. 
A line drawing of a man separates the 
information from the addresses. He 
was designed by harmonic No. 2. 

The designs were traced onto two 
spirit duplicator sheets and the cards 
run through the machine twice. The 
foolscap sheets were cut into four, and 
coloured using felt pencils—two ‘con- 
trasting colours on the front, and a 
third for the man at the back, 

The colouring is rather tedious, and 
for a start the whole family joined in, 
to give me a start. T now doa few at 
a time, often while listening on the 
band. 

If there are no artistic members in 
the family, perhaps an art student at 
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the local school could help. ‘There is 
also a firm which designs cards, and 
advertises in “AR.” 

Duplicated cards such as these will 
assist in trying out designs and word- 
ing, and will enable the new Amateur 
to get started at the earliest possible 
time, until his cards can be printed. 
So, 'you newcomers, reach for a 4H 
pencil, and get cracking! 


MEASURING POWER INPUT 


(Continued from Page 16) 


which is so-called peak reading but 
has a scale calibrated in rms. values, 
the values read from the scale can be 
used directly in the V*/R formula to 
calculate the peak power. 

Another method that avoids some of 
the instrument problems of the last 
method is to use a calibrated oscillo- 
scope display (Fig. 4). Use c.w. trans- 
missions first and find the power out- 
put either by an average reading watt- 
meter (which for c.w. requires no scale 
correction) or by measuring the voltage 
across a dummy load with a v.tv.n. 
and rf. probe (following the F 
instructions to determine the ac. rms. 
voltage values) and simply using the 
V/R formula. The oscilloscope scale 
is marked for various power levels. The 
transmitter is then switched to ss.b. 
transmission and the vertical scale 
deflection on the oscilloscope will give 
a direct and instantaneous indication of 
the p.e.p. output level under tone or 
voice modulated conditions. The same 
scheme can be used to check the peak 
output level using any other modula- 
method as well. 


OBITUARY 
GEORGE R. McCULLOCH, VK3GM 

George R, McCulloch, Ass.LR.E., passed 
away on 6th May, 1988, at the age of 62 
years. 

George was first licensed in 1926 and 
held ‘the call sign of ASGM. He was a 
genuine experimental radio operator and 
conducted @ lot of work on the 200 metre 
band in the early part. Later, with re-issue 
of the licence VK3GM, he worked on the 


higher frequency bands, particularly 10, 5 
and the 2 metre bands where he won the 


Ross A. Hull Memorial Vib. Contest in 
1985-6. Most of George's equipment. was 
home-built and was still in working order 
at his death, 

George wili be missed by his many friends 
and’ Radio. Amateur. operators, 

‘The Institute and all Amateurs extend 
thelr deepest “sympathy to his’ wife and 
family. 


Technical Correspondence 


FET GATE DIP OSCILLATOR 
Editor, Dear Sir, 

Gadget builders will be disappointed 
with the performance of the FET Gate 
Dip Oscillator described in the journal 
for June 1969 (p. 14). With the circuit 
as it stands, there is an intolerable 
drop-off of oscillator output at the high 
frequency end of each range. 


This defect is cured by increasing 
the source by-pass capacitor, which is 
shown as being an improbably low 10 
pF. in the circuit diagram. When this 
is replaced by a 0.047 uF. capacitor 
the g.d.o. performs well, although some 
adjustment of the voltage applied to the 
base of the d.c. amplifier may be neces- 
sary for some transistors, eg. a 10K 
resistor from base to ground. 


—Robert H. Black, VK2QZ. 


CONTEST CALENDAR 


16th/17th August: W.LA. RD. Contest, 

Soth/Sist August: oth "AA" “DX” Contest— 

SARL. (ew. only). 

4th/sth October: VK-ZL-Oceanta DX Contest, 
1969 (phone section), 

4th/izth October: Lebanese DX Contest. 

1ith/lath October: VK-ZL-Oceania DX Contest, 
1969. (c.w. section’ 

lith/iath October: “R.S.G.B, 28 Mc. Telephony 
Contest 


8th November: ‘International OK DX Contest 
(ew. only). 
6th Dec. io Ith Jan., 1970—Ross A. Hull Vibe. 


‘Memorial ‘Contest. 
Ist/and February, 1070: 
Field Day. 


John Moyle National 


ERRATUM 

The author of “A Field-Day Trans- 
mitter,” “AR.” May 1969, has pointed 
out an error in the circuit diagram. If 
wired as shown, and the function switch 
set to the “Tx Ph.” condition, the diode 
A210 would be reverse biased and the 
receiver mute relay would not operate. 


Readers are asked to correct the 
diagram by joving the connection 
from “TSA4-6" (receiver mute relay) 
to the OA210 and replacing it on the 
other side of the OA210, ie. the junc- 
tion of the OA210 and T/R relay. 
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VK-ZL-OCEANIA DX CONTEST, 1969 


N.Z.A.R.T. and W.LA. the National 
Amateur Radio Associations in New 
Zealand and Australia, invite world- 
wide participation in this year’s VK- 
ZL-Oceania DX Contest which is one 
function of New Zealand’s Bi-Centen- 
nial Celebrations. 

Objects: For the world to contact 
VK-ZL-Oceania Stations and vice versa. 

When? Phone: 24 hours from 1000 
GMT, Saturday, 4th October, to 1000 
GMT, Sunday, 5th October. 

C.w.; 24 hours from 1000 GMT, 
Saturday, 11th October, to 1000 GMT, 
Sunday, 12th October. 


RULES 


1. There shall be three main sections 
to the Contest:— 
(a) Transmitting phone. 
(b) Transmitting c.w. 
(c) Receiving—phone and c.w. 
combined, 

2, The Contest is open to all licensed 
transmitting stations in any part of 
the world. No prior entry need be 
made. Mobile marine and ‘other non- 
land based stations are permitted to 
enter, Their “country status” will be 
determined by the country which issued 
the call sign used in the Contest. 


3. All Amateur frequency bands 
may be used but no crossband operation 
is permitted. Note: VK and ZL stations 
irrespective of their location do not 
contact each other for contest purposes, 
except on 80 metres, on which band 
contacts between VK’ and ZL stations 
are encouraged, 


4. Phone will be used during the 
first week-end and c.w. during the 
second week-end. Stations entering 
both sections must submit separate 
logs: 

5. Only one contact on cw. and one 
contact_on phone per band is permit- 
tetd with any one station for scoring 
purposes 

6. Only one licensed Amateur is 
permitted to operate any one station 
under the owner's call sign. Should 
two or more operate any particular 
station, each will be considered a com- 
petitor' and must submit a separate log 
under his own call sign, This is not 
applicable to overseas’ competitors 
operating Club stations. 


7. Entrants must operate within the 
terms of their licence. 


8. Cyphers: Before points can be 
claimed for a contact, serial numbers 
must be exchanged and acknowledged. 
The serial number of five or six fig- 
ures will be made up of the RS (phone) 
or RST (e.w.) report plus three figures 
which may begin with any number 
between 001 and 100 for the first con- 
tact and which will increase in value 
by one for each successive contact. 
Example: If the number chosen for 
the first contact is 021, then the sec- 
ond must be 022 followed by 023, 024, 
etc. After reaching 999, restart ‘from 
001. 
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9. Scoring: 

(a) For Oceania Stations other than 
VK/ZL: 2 points for each contact on a 
specific band with VK-ZL stations; and 
1 point for each contact on a specific 
band with the rest of the world. 

(b) For the Rest of the World other 
than VK-ZL: 2 points for each contact 
on a specific band with VK~ZL stations; 
and 1 point for each contact on a 
specific band with Oceania stations 
other than VK-ZL. 

(c) For VK-ZL Stations: 5 points for 
each contact on a specific band and, in 
addition, for each new country worked 
on that band bonus points on the fol- 
lowing scale will be added: 


Ist. contact 50 points 
2nd oO. 
3rd, 30 
4th 20» 
coe 10% 5 


Note: The A.R.R.L. countries list will 
be used except that each call area of 
“W/K", “JA", “UA” will count as 
“countries” for scoring purposes as 
indicated above. 

For 80 metre contacts between VK 
and ZL stations, each VK and ZL call 
area will be considered a “scoring area” 
with contact points and bonus points 
to be counted as for DX contacts. Note: 
Contacts between VK and ZL on 80 
metres only. 

10. Logs: 

(A) Overseas Stations— 

(a) Logs to show in this order: date, 
time in GMT, call sign of station con- 
tacted, band, ‘serial number sent, serial 
number received, points claimed. Un- 
derline each new VK-ZL call area con- 
tacted. Separate log must be submitted 
for each band used. 

(b) Summary Sheet to show call sign, 
name and address in BLOCK LETTERS, 
details of station, and, for each band: 
QSO points for that band, VK-ZL call 
areas worked on that band. “All Band’ 
score will be total QSO points multi- 
plied by sum of VK-ZL call areas on 
all bands, while “single band” scores 
will be that band QSO points multi- 
plied by VK-ZL call areas worked on 
that band. 

(B) VK-ZL Stations— 

(a) Logs must show in this order: 
date, time in GMT, call sign of station 
worked, band, serial number sent, ser- 
ial number Teceived, contact points, 
bonus points. Use separate log for each 
band. 

(b) Summary Sheet to show: name 
and address in BLOCK LETTERS, call 
sign, score for each band by adding 
contact and bonus points for that band, 
and “all band” score by adding the 
band scores together; details of station 
and power used; declaration that all 
rules and regulations have been ob- 
served. 

11. The right is reserved to disqual- 
ify any entrant who, during the Con- 
test, has not strictly observed regula- 
tions or who has consistently departed 
from the accepted code of operating 
ethics. 


12. The ruling of the Executive 
Council of the N.Z.A-R.T. will be final. 


13. Awards: 

World-wide except VK-ZL— 

(a) Attractive multi-colour certificat- 
es to the top scorers in each country 
(call area in “W", “JA” “UA"). Separ- 
ate awards for phone and c.w. 

(b) Similar certificates to all par- 
ticipants with a minimum operating 
time. 

(c) Silver Shield and N.Z.AR.T. 
Badge mounted on polished wooden 
base awarded in the following cate- 
gories: 

(1) Top scorer in each continent with 
separate awards for phone and 
cw. 

(2) Top world score on each band: 
40, 20, 15, 10. Separate awards 
for phone ‘and c.w. 

(3) Top “club” entry from North 
America and from Europe to 
consist of a phone log and a c.w. 
log from members of that club— 
e.g. Ohio Valley DX Club, West 
Gulf DX Club, Long Island DX 
Association, etc. etc, 

(4) Multi-operator “club” stations in 
USSR. using c.w. only. 

Note.—Stations entering for the 
“club” award must clearly indicate 
name of club and also entry for this 
section of the contest. 

(a) S.w.l; Attractive multi-colour 
certificates as for transmitting section 
in (a) above. 

(e) Copper Medallions _ specially 
struck for New Zealand's Bi-Centennary 
awarded to the following: 

(1) Each winner in category (c) 

above. 

(2) Runner-up in each section of 
category (c). 

VK-ZL Awards— 

(a) Attractive multi-colour certificat- 

es to the following: 

(1) To the top three scorers in each 
call area of VK and of ZL. 

(2) To the top three scorers on in- 
dividual bands (80, 40, 20, 15, 
10) in VK and in ZL. ‘Separate 
awards for phone and for c.w. 

(b) Similar certificates to participants 
with a “minimum” operating time. 

(c) Large silver mounted plaque to 
the top scorer in both VK and in ZL 
with separate awards for phone and 
for c.w. 

(d) Silver mounted shield to runner- 
up in section (c) above. 

(e) Silver mounted shield to top VK 
and top ZL scorer using 80 metres 
only. Separate awards for phone and 
for c.w. 

(f) Silver mounted shield to top 
scoring ZL on 40, 20, 15, 10 with separ- 
ate awards for phone and for c.w. 

(g) Copper | Medallions _ specially 
struck for New Zealand’s Bi-Centenary 
awarded to the following: 

(1) Each winner in sections ¢, d, and 

e above. 

(2) Top scorer in each call area of 
VK and ZL, both on phone and 
on cw. 
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(3) Top scorer on each individual 
band for VK and for ZL. Separ- 
ate medallions for phone and for 
cw. 

Except that duplicate medallions will 
not be awarded where one entrant is 
the top scorer in more than one sec- 
tion. 

(h) One year’s subscription to N.Z.- 
ART. publication “Break-In” to top 
scoring VK station on phone and on 
ew. 

(i) S.w.l: Multi-colour certificates to 
the top scoring S.w.l. in each VK-ZL 
call area with medallion to the top 
scorer for VK and ZL, 

14, Entries from— 

VK-ZL should be posted direct to— 
NZ.ART. Contest Mgr, ZL2GX, 
152 Lytton Rd. Gisborne, NZ., 

to arrive not later than 31st December, 
1969, 
Overse 
dress or— 
NZART., 
P.O. Box "489, Wellington, N.Z 
to arrive ‘not later than 28rd January, 


Stations to the above ad- 


S.W.L. SECTION 

1. The rules are the same as for 
the transmitting section but it is oO 
to all members of any S.w.l. mets 
in the world. No transmitting tee % 
permitted to enter the contest. 

2. The contest times and logging of 
stations on each band per week-end are 
as for the transmitting section except 
that the same station may be log 
twice on any one band—once on phone 
and once on e.w. 

3. To count for points, the station 
heard must be in QSO' exchanging 
cyphers in the VK-ZL-Oceania DX Con- 
test and the following details noted: 
date, time in GMT, call of the station 
heard, call of the station he is working, 
RS(T) of the station heard, serial num- 
ber sent by the station heard, band, 
points claimed. 

4. Scoring is on the same basis as 
for the transmitting section and a 
summary) sheet should be similarly set 
out, 

5. Overseas stations may log only 
VK-ZL stations, but VK receiving sta- 
tions may log overseas stations and ZL 
stations, while ZL receiving stations 
may log overseas stations and VK 
stations. 

5. Awards will be made as listed 
in the section under “Awards”. 


SPECIAL NOTE 


1. There are several changes in the 
rules for this year’s contest. These 
have been made in an endeavour to 
increase activity and to cater for the 
large number of ZLs who operate on 
80 metres only. 80 metre QSOs are 
encouraged between VK and ZL. Ac- 
tivity from mobile marine stations is 
encouraged. 

2, There are a large number of awards 
available both for VK-ZL stations as 
well as for overseas stations. 

3. This contest is part of New Zea- 
land’s Bi-Centennial Celebrations. 

4, The success of any function de- 
pends on publicity. All VK and ZL 
stations are requested to give this year’s 
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contest—specially geared for New Zea- 
land's Bi-Centennial—all the publicity 
possible. 

5. Advance publicity has already 
gone out to major Societies and DX 
clubs. 

6. A condensed version of these rules 
is being sent to all winners in the 1968 
contest; to Amateur Radio Societies 
around the world, to DX clubs, to Ama- 
teur Radio magazines, and to DXers 
in general! 

7. Do you know any member of an 
overseas DX club very well? Draw his 
attention to the trophy for competition 
among DX clubs. A challenge might 
help! 

—Jock White, ZL2Gx, 

Contest and Awards Manager, N.Z.A.R.T. 


NEW CALL SIGNS 


APRIL 1969 
VKIBX—M. C. Hooper, Flat 36, Block C, Kan- 
‘angra Crt., Reid, 2601 
VK2FZ—A, Pollock, 15 Matthew Pde,, Blaxland, 


venasis. ©. Fletcher, Maling St, Eden, 

VK2BWT—W. M. Thompson, 3 Kalbada Ave., 
Gymea, Bay, 

VKIMULR. G. 0. Wilson, 45 Pleasant Ré., 


Easi, Hawthorn, 3123. 
Seddon, 3 Cobden St, Bal- 


H. ‘Hutchinson, 37 Bruce St. 


Mitcham, 3132. 
Station: | Kantva; 

BO. Box Bi, Kaniva, 3419, 

VK3AZZ—R. J. Gray, Flat’ 2, 11 George St., 
Reservoir, 3073. 

VKAEV-R. A. “Everingham, 30 Hunter St., 
Everton Park, 4083. 

VK4IQ—C. J." Case, "6 Granville St. Pimlico, 
Townsville, 4810. 

VK4IT—P.M.G. Technicians’ School Radio Club, 
2 Banfield St., Chermside, 4032. 


VKAQLM. S._ Pedder, 24 McNamara St. 
Toowoomba, 4350. 
vein Re Milne, apistening Ridge, Pechey, 


2. 

VKSAV—J. B. Masters, 4 Calum Gr., Seacombe 
Heights, 5047. 

VKSHJ—H. J. Town, C/o. Superintendent, Radio 
Branch, 31 Franklin St, Adelaide, 5000. 

VKSIR—G. R. Thompson, 15 Fleetwood Cres., 
Henley Beach, 5032. 

VKSPB_R. G. Stone, 120 Coombe Rd., Allenby 


Division! V.hf. Group, Station: Mobil 
Postal: C/o. J. A. Hackworth, 34 Oak- 
lands Rd., Somerton Park, 50M. 


VKSZzWS—J. B. Spar 62 Portland Rd., 


VK6BV_B. E. C. Varley, 79 Stubbs Tee., Dag- 
ish, 6008. 


VKSED_E. F. Davies, 104 Kent St., Busselton, 


. Dawson (Rev. Fr.), Franciscan 
33, Ort. Northern irway, Mid- 


VK6JY—J. M. Young, 61 Peoples Ave., Goose- 
berry “Hill. 6076. 

VK6MR—M. P. Ryan, 12 Warrick Rd, Sor- 
Fento, 

VK6VN—V. Mathews, Lot 169, Mereworth Ré., 
‘Thornlie, 6108. 

VKswD_W. G. Dowie, 19 Sadlier St., Subinco, 


VKeZDB—G. S. Byass, 10 Florence Ré., Ned- 
6009. 
‘VK6ZFQ—K. C. Thompson, 52 Minninup Rd., 
6230. 


‘C/o. P.O. Carnarvon, 6701. 

VKICD—C. A. Danforth, Lockett St, Wynyard, 
7328. 

VKINB_N. Bolland, 4 St. Georges Tee., Bat- 


‘tery Point, 7000. 
VKTZDW—D. R. Wilson, Junee Rd., Maydena, 


87. 

VKTZMS—M_ G, Saller, 6 Osborne St, Sandy 
"7008. 

VK1ZJHOB. “Robinson, 5 Nevin St, South 


‘Hobart. 7000. 
VK8ZGY/T—G. L. Tillett, Flat 1, 6 Hong St, 
Alice Springs, 5750. 


VKOGD-A. G. Dunn, Station: Kapuna, Pi: 
Fosial: United Church, Kapuna, P-M.B., 
joroko, P. 
VKSLB—J.R.’ Liebgold, Station: Norfolk _Is- 
land; Postal: C/o. Barry Research, Box 
281, ‘Norfolk’ Island, 


CANCELLATIONS 
VK2FE—E, F. Davies. Now VKSED. 
VK2ANI—A. H, Nicholls, Transferred to Qld. 
VK2BJD/T—B. ‘J. Dwyer. Not renewed. 
- Pollock. Now VK2FZ.. 

'D, Swinton. Now VK2BBS. 

Now VK3MU. 
H. Preston, Not renewed, 
S. W. Churchill, ‘Transferred to 


VK3ZWA~G. S. Byass. Now VKS6ZDB. 
VK3ZYG—S."R. Goodwin. "Now VK3AXV. 
VK3ZZS—P. R. Seddon. Now VK3AQM, 
VKADK—J. A. Kelly (Dr.\.. Deceased. 
VESLH—L. Grimshaw. ‘Now VK2BLG. 
VKAZRE—R. A. Everingham, Now VK@EV. 
VKSDR—R.C. G. Jackson. ‘Transferred to’ Vic, 
VKSKW—C. J. Kosina. Not renewed. 
VKSOL—R. E. Maricle, Transferred to Vic. 
VKSSB—I.s. ‘Brown. Not renewed, 
VKSWB—F. W. Blake. Not renewed. 
VKSZGY/T_G. L. Tillett. Now  VKNZGY/T. 
VKSZKV—W. Blackburn.” Not renewed. 
Not renewed 

Deceased 
(—R. Chamberlain. Now VITRV. 

. V. Griffin (Bro). Transferred to 


. EC. Varley. Now VK6BV, 
VK6ZBY—J/ M, Young. Now VK6JY. 
VKeZCW—M. P. Ryan. Now VK6MR. 
VK6ZDD—W: G. Dowie, Now VK6WD. 
VK6ZEU—V. Mathews. Now VK6VN. 
VK7ZCD—C._A. Danforth, Now VKICD. 
VKSAV—J. B. Masters, Now VKSAV. 
VK9LM—L. Meek. Not renewed. 
VKOLR-R. H, Leskle. Not renewed. 
VK9ZIK—J. Kendall. Not renewed, 


SOLID STATE TRANSCEIVER 


(Continued from Page 9) 


interested should write direct to the 
makers at the address given. 


FOOTNOTE 


It may be worth mentioning a few 
component value changes and addi- 
tions that have been found necessary, 

(i) The values of C5 and C6 for 
the 20 metre front ends have 
been increased from 100 pF. to 
220 pF. 

(ii) ‘The value of C1 on the 160 
metre tx mixer has been re- 
duced from 33 pF. to 22 pF, 

(iii) The value of C1 on the 40 metre 
tx mixer has been reduced from 
22 pF. to 15 pF. 

(iv) An 0.01/25 volt ceramic disc 
condenser has been added across 
the 1.5K noise limiter trimpot 
on the if. board, 

(v) An 0.01/25v. ceramic disc_be- 
tween the drain of the 3N140 
and earth on the tx audio board. 

(vi) An 0.1/25v. ceramic dise _be- 
tween pin'9 of the uA719C 
integrated circuit and earth on 
the if. board, 


It is hoped that next month a suit- 
able power supply will be described, 


VOLUNTEERS WANTED 


The Publications Committee is in 
need of assistance. Our immediate 
needs are for extra draftsmen. Whilst 
it is preferable that our draftsmen be 
located in Melbourne, this is not strictly 
necessary. If you can help, please con- 
tact the Assistant Editor, Ed Manifold, 
VK3EM, 267 Jasper Road, McKinnon, 
Vic., 3204 (phone 58-7745), or the Ad- 
ministrative Secretary of the Victorian 
Division. 
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Vow, Equipment 


100 mW. TRANSCEIVER 


Available from Melbourne’s whole- 
sale house, Radio Parts Pty. Ltd., is 
the Pony brand model CB-16, 100 mW. 
Transceiver. Completely transistorised, 
the unit operates on 27.24 Mc., and is 
crystal controlled.  Superheterodyne, 
crystal controlled receiver; selectivity 
10 Ke. at 18 db. down. The unit uses 
10 transistors, 1 diode, 1 thermistor, 
and two crystals; aerial extends to 4 
ft, overall weight 1.02 lb. 

‘Trade price per pair: $62.50 plus 15% 
sales tax. A technical leaflet is avail- 
able from Radio Parts Pty. Ltd. 562 
Spencer St., Melbourne, or their city 
depot and East Malvern’ branch. 


ELNA CAPACITORS 


A range of electrolytic capacitors 
branded ELNA is now available 
throughout Australia. There are types 
for a variety of applications including 
miniature, pigtail, printed circuit, twist- 
lug can, and standard can. 


All types are hermetically sealed 
with a ‘high quality production finish; 
other features offered by the manu- 
facturer are low leakage, welded con- 
nections, high ripple ratings, and ex- 
tended shelf life combined with robust 
and compact construction. 


A. technical brochure is available on 
application to the Australian agents: 
Soanar Electronics Pty, Ltd., 45 Lexton 
Road, Box Hill, Vic., 3128. 


EDDYSTONE EA12 RECEIVER 


The Eddystone EA12 Communica- 
tions Receiver is designed specifically 
for Amateur use, catering for am., 
cw, and s.s.b. signals. 


Frequency coverage.—Range 1: 29.4- 
30 Mc.; Range 2: 28.9-29.5 Mc.; Range 
3: 28.4-29.0 Mc.; Range 4: 27.9-28.5 Mc.; 
: 20.9-21.5 Mc.; Range 6:_13.9- 
x f 5 Mc.; Range 
8: 3.4-4.0 Mc.; Range 9: 1.8-2.4 Mc. 


The double conversion circuit uses a 
total of thirteen valves and five silicon 
diodes, two of the latter being power 
rectifiers. The overall bandwidth at 6 
db. down is continuously variable with- 
in the limits 13 Ke. to 6 kc. and is 
narrowed to 50 c/s. when using the 100 
ke, crystal filter. 


Further information from: R. H, Cun- 
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000. 
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LIGHT-WEIGHT HEADPHONES 


Designed specifically to eliminate the 
heavy “closed-in” feeling when wear- 
ing conventional headphones, a_com- 
pletely new approach to high-fidelity 


listening is now available with the 
Sennheiser “Open-aire”, HD-414 head- 
phone set. 


Feather-light, foam ear cushions do 
away with air-tight pressure upon the 
ears to give absolute comfort for the 
user. Fidelity reproduction is possible 
from 20 to 20,000 c/s., and high or low 
impedance output connections can be 
made. The headset is of simple, rug- 
ged modular design and construction, 
all major parts including the high- 
impact plastic headband, earpieces, dy- 
namic elements and cords are easily 
replaceable as separate units, without 
the need for any special tools. A 10 ft. 
cord and stereo plug is provided; weight 
5 oz. (without cord). 

Price: $14 plus sales tax where ap~ 
plicable. 

Further information from R. H. Cun- 
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000. 


New Circulation Policy 


The Victorian Division, Wireless In- 
stitute of Australia, as ‘publishers of 
“Amateur Radio,” has given consider- 
able consideration to the policy to be 
adopted regarding the circulation of the 
magazine. 

For a number of reasons, both finan- 
cial and constitutional, it has been 
decided that as from September, “Ama- 
teur Radio” will not be available from 
booksellers, nor by direct subscription 
to residents of Australia or its Terri- 
tories. 

Direct subscriptions will be accepted 
only from Federal or State Govern- 
ment Departments, Educational institu- 
tions, and Public ‘Libraries—both gov- 
ernment and municipal. 

In all other cases, it will be neces- 
sary for readers to join the Wireless 
Institute of Australia in the appropriate 
grade of membership to ensure receiv- 
ing continuity of the magazine. All 
existing subscriptions will be fulfilled. 

In the case of overseas subscribers, 
whether direct or through an affiliated 
society of the LARU., a special class 
of membership, “Overseas Associate”, 
has been established, and overseas sub- 
scribers will automatically become 
W.LA. members in this category. 

The foregoing policy brings the 
W.LA. into line with the practice adopt- 
ed by ARRL, RSGB. and similar 
Societies. 


VICTORIAN DIVISION, W.LA. 
160 METRE FIELD DAY 
3rd August, 1969 

Portable and mobile stations will, in 
addition to QSOs between themselves, 
welcome QSOs with home stations. Cer- 
tificates awarded for longest distances 
contacts. Interstate stations are invited 
to participate and are eligible for cer- 
tificates. Logs are to be sent to the 
Victorian Division, W.LA., P.O. Box 36, 
East Melbourne, Vic., 3002. 


ANNUAL DINNER 

The Annual Dinner of the Victorian 
Division, W.LA. will be held at the 
Sciences Club, Clunies Ross House, 191 
Royal Parade, Parkville, on 24th Sep- 
tember, 1969. Early application is ad- 
visable as accommodation is limited. 
Tickets, $5 per person including drinks. 
Application, with remittance, should be 
made to the Secretary, Vic. Div., W.LA., 
P.O. Box 36, East Melbourne, Vic., 3002. 


A SEMICONDUCTOR V.H.-F. 
POWER AMPLIFIER 


(Continued from Page 20) 


Finally combining C1 and C2 


Ce = C1 + C2 
= 53471 
= 124 pF. 
Thus the completed tank circuit 


Similarly for two 2N3632s in parallel, 
operating 20 watts on 144 Mc., the fol- 
lowing values may be calculated: 


) = 44 pF. Rr = 196 


Xs = 9.5 ohms and Rs = 12.1 ohms. 


Xiu = 182 ohms and Ll = 0.2 »H. 
for Q of 15. 


Xe = 172.5 ohms. 
Xe. = 174 ohms and Cl = 6.35 pF; 
Ri = 251K ohms, 
For a Q = 20 in the pi section; 
C2 = 7.5 pF; C3 = 43 pF; and L2 
0.19 "HT. 


Thus the completed Tank Network 
becomes 


Vena 
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Amateur Radio, August, 1969 


Sub-Editor: DON GRANTLEY 
P.O. Box 222, Penrith, N.S.W., 2750 
(All times in GMT) 


June saw a slight falling off in conditions 
on the higher frequencies, and, despite the 
Bresence of an expedition or two, the entire 
month was nothing to get excited about. As 
isthe case in these falling-off periods, occa- 
sionally a band produces something out’ of the 
box, and this time it was on the ten ‘metre 
band one afternoon at ¢6002 when ZSSFF, 932, 
SR and some JAS were heard In Melbourne. 
If, however, the higher bands were not so 
good, this was made up by increased activity 
na ‘better ‘eonditions ‘on the lower spectrum. 
One excursion down to 40 at about 1900z yield- 
ed some 20 Europeans battling it out on the 
€.w. mode, whilst Mae Hilliard assures me that 
the’ sb." Europeans have been plentiful 3 
couple of hours later, No reports have been 
Teceived on 80 or top-band activity. 

We are indebted to George ZL2AFZ for the 
sunspot information ,to the effect that the July 
and August forecasts are 91 and 90, with’ the 
February confirmation being 121 as’ against @ 
forecast of 98. Ail in all, it-has been a reason- 
ably good month, and with Gus still fitting 
fround, “the next few weeks will be worth 

Gus his varied his itinerary somewhat, and 
it would seem ‘that the best thing to do. is 
watch and ‘wait, the word gets around pretty 
guleidy When he, is on. (Bruce, ZiABs/C on 

hatham {8 shortly due to 4o.QRT, 


and 
they sist an the 
hooking of a wanted DX. station, particularly 
in'the case of a. 8.w.l. It 4s not for me to 
ass any comment, only to compile informa- 
jon, $0 here are a’ couple to go on with. | The 
British Commonwealth net meet daily, on 21864 
at 09002, and 14289 at L430r, The, Independent 
Country” niet ison i990 at_ 1600, ‘he 
Chapter 67 

each month at 08302 on 3775, ‘There is a Sat~ 
urday "and Sunday DX net on 14170 at 12002 
with YVAUA in control. 

‘The new prefix UZ3 is being issued to sta- 
tions in. the Moscow area, the other prefixes 
having been exhausted. ‘Two known to 
in use are UZ3TA and UZ3TB. 

SKSAS is a club station in Sweden, the 
prefix system being used in that, country ‘being 
xK for club stations, SL for military station: 
and SM for private ‘calls 

Brunel is not an easy country to locate, and 
the following may assist, VSSTI operates week 
days on 14320 s.s,b. at 12002, then QSY to 14240/ 
250 until QRT at 13302. Aiso active is VP5SH 
who has been logged on 21270. 

SLs for CREBX, CA, DA, DB, Dx, FY, HL 
TK can go to CREGO at C.P. 10408, Luando, 
Angola, Portuguese West Africa. 

‘There Js still spasmodic activity from Mon- 
golia to assist with the elusive Zone 22— 
STIAG, JTIAK, JTIKAA and JT2AB are the 
regulars “and. are all on ‘c.wW., and in some 
cates the tx tone is a little on’ the rough side. 

‘The bedlam which passes under the title 
of eltizen band in the U.S. is occasionally log- 
ged here, and on one occasion 1 heard a tape 
made in’ the States, of the goings on in the 
22'Mc. band. Much ‘more interesting is the 
operating in the Novice segments, particularly 
fon 49 metres. Though not DX ‘in the strict 
meaning of the expression, many of these young 
lads are really fine operators and will provide 
the basis for much of the future U-S, Amateur 
activity. I had a look over their ‘segment of 
4 metres a few days ago when WHSGOZ and 
WNGEBY were having a very fine QSO. The 
bedlam of the aforementioned citizens band 
doesn't reign in the Novice segment, and for 
any ¥.RS. or young S.W.L. who is) studying 
code, have a look for these lads in thelr band 
Which is between the American phone band 
and the VK phone segment on 40 metres. 


TEMS OF INTEREST 

‘The Camel Drivers net meets on 14325 s.s.b, 
from 18002, and all QSLs for YA stations and 
net members can go to YASRG, Wolfgang 
Renner, Box 279, Kabul, Afghanistan. 

‘SXSAA advises that ‘his QSL manager is 
WIYRC, not the one shown in some other 
publications. 

FOBBW, active June 5 to Aug. 10, skeds 
WSIR 14360 'ss.b. at 0400z, after sked is QRZ 
for DX, All QSLs to home QTH WEJFM, and 
these will be processed after Sept. 1. 
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XWS operation is often spasmodic. However 


Frank DLTFT is now QSL manager for the 
following, for which a s.2.5.c, should be sent: 
EAGAR, EAGAS, EASBG, EASBH,  F9UC/FC, 


‘The proposed trip by WBSKBK and party to 
Roneador Cay and Bajo Neuvo has been can= 
celled for political reasons. 

‘The Navassa Is. operation by K4IA/KC4 from 
June 22 went off on schedule with many QSOs 
on all bands. In recent survey by Geof 
Watts News-sheet, Navassa Is. was named by 
7% of the world’s top DX men as the most 
wanted country. Second was Clipperton  Is., 
third Albania and fourth was Heard Is. 

HHCSRS operates s.s.b. on Saturdays to 0500 
when power supply is shut off. Frequency is 
14175, "however: L_ manager SMSEAC 
claims that mails from Galapagos are very erra- 
fle and logs are often lost or delayed. 

7Z3AB has changed QSL managers, the new 
one is WSNOP, his frequencies are 14212 and 
21290." sQswS is on 21040 c.w. from 2200-22802 
daily, he is Syd., ex-TL8SW, and will be there 
until’ June 1970." QSLs via WiBPM, 

WAPUC/HS was only station thus far to 
have a permit to work U.S. stations, and he 
went QRT on April 2. 

Further information on LI2B, the reed-boat 
“RA” in the Sth. Atlantic. They will work 
stations on 14234 u.s.b. after handling traffic 
on 1s217. Amateurs are asked not to inter- 
Fupt any tranamistion on this frequency, and 
are ded that the station is operative only 
between 1000 and 11302. He. apparently works 
to a list prepared by LASKG. 

FWSRH went QRT on June 8 and is now 
FKS8AH. FWERC who went QRT some time 
ago is how home in France and signing FOGL. 
SVOWN, normally operates from Crete, but 
over the Easter period, ‘with SVOWMM 
and SVOWOO, were at Ri 


QSL MANAGERS 


CRaKD—Ww2CTN SV0SV—VE3GCO 
CRSSP—wiGHK SvowCC—WAOHPU 
CREGA—WA3HUP TAIMGK—WAGTFZ, 
CREKT—W3HNK TAUB—WiGHY 
(CRELF_—W3HNK TAIMG_KIUEY 
EPIFD—WASERS TRIWLM_K«SAK 
[1 ‘TGORN—DLIRK 
FOUG/FC_DLOPF TG8GL—VESDCY 
FGTXT—KSAWR. TU2AY_DLTFT 
GISAHS_—WA2DHF ‘TU2AZ—DLIFT 
GMSAHS_WA2DHF ZS3LU—W2CTN 
HBOLL—DLIFT sX4VB—WAGWTG 
HSSAL_WIKT SAITL_WBEWAA 
‘MP4MBJ—G3POA SAITN—DL8OA 
MPATAF_DLSAA SWIAS—WBEKBK 
ODSLX—K4TST SR8AO—GISPLL 
PASHS—G3MZK SZ4KO—WAIGIA 
PISVL—PITVL, SZ4LQ—KZRAR 
PXIFD—ONSFD. ‘8P8CC—_W4OPM 
PY2PA—Ww2GHK SQavi—4STvL_ 
PY2PE—W2GHK SESUSA—VESIG 
PYOEP—PYIME SF3USA—VESIG 
SKSBB—SMSDXV SK2BV—WSGM 
SK9WL_SM7CRW SY4RP—WASMYR, 
SVOWMM—KSIAT SvaVT_WADJZ, 


AICAUBox 200, Francistown, Botswana, 
143, Ponta Delgada, S. Maguel, 


‘Azores Is. 

EASGL—Box 860, Tenerife, Canary Is. 
FYTYRBP. 93, Laurent-du-Marconi, French 
HKIBQR—Apto 785, Barrahquilla, Colombi: 
HR(RE—Casilla 4, Amepala, Honduras Rep. 
HKOTU_Via KHSRQ, Apto Aereo 4468, Bogota, 


‘Colombia. 
ITHTA—ARL, Box 20, Messina, Italy. 
KC6CS_Milton Bennett, C/o. Peace Corps, 


‘Truk, Caroline Is, 96042, Pacific Ocean. 

KSSCX_Via’ K4ADU, 5390 Buena Vista Rd., 
Colunbua, Ga! 31907. 

OXSBAR.C.A. Box $#4, AP.O. New York, 
‘09023. 


‘VPIKC—Box 286, St. Kitts. 
VP2AB_Box 229, Antigua, B.WI. 
SVBAC—Box 323, Tunis, Tunisia 


4S7¥L— 102/11 Templar Ra, Mt, Lavinia, Cey- 
SWIAD Box: 63, Apia, Western Samoa, Pacific 


sweDv SE” 0021, Dakar-Liberte, 
Republic, West Africa. 
SWEXX—Box 3013, Dakar, Senegal. 
TP8AB_ Box 388, Maseru, Lesotho. 
IQTWW_P.O. Box 453, Blantyre, Malawi Africa, 
TXOAP—Box 414, Alger, Algeria, 
TXOBF—BP. 2, Alger, Algeria. 
932BR—Box 122, Lusaka, Rhodesi 
9QSLC—B.P. 377, Mbujimayi, Kasal, Dem. Re- 
public of Congo. 

‘That winds it up for this month. My thanks 
to Geoft Watts, George ZL2AFZ, Long Is. DX 
Assn., Maurie Cox, Mac Hilliard, Maurie Batt, 
Eric "Trebilcock, Newark News’ Radio Club, 
“Monitor,” Bernard Hughes and Steve Rue- 
diger. I’ would appreciate any up-to-date in- 
formation from any of the VK chaps. 73, Don 
‘WIA-L2022, 


Senegal 


10th ALL ASIAN DX CONTEST, '69 


PRECIS RULES 


1. Period: 10002 hours, 30th August to 16002 
hours, fist August. 


2. Bands through 28 Me, 
3. Modes: C.w. only. 


4. Calls: Asians will call “CQ Test", All 
others call “OR AA‘: 


(a) Single-band 
muiti-band ‘singe opertor, 


6. Cyphers: Five figures made up of RST 
plus age. For YLs, RST plus 00 (zero zero). 
3, Scoring: One QSO, point per Asian con- 


operator; (b) 


tact, “Multipiter of one for each country 
worked. Single-band score is total contact 
points x total countries worked. Multi-band 


Scare is total contact points on all bands x 
sum total of countries worked on all banda. 

|. Logs: To J.A.R.L. Contest Committee, 
P.O, Box 377, Tokyo Central, Japan, to arrive 
not later than 30th Nov., 1960. 


W.LA. D.X.C.C, 


Listed below are the highest twelve 
members in each section. " Position in 
the list is determined by the first num. 
ber shown. ‘The first number represents 
the participant's total countries less any 
redits given for deleted countries. ‘The 
jecond “number shown represents the 
fotal DXC.C. credits given, including 
deleted countries. Where totals a 
same, listings “will” be ‘alphabetical ‘by 
call sign, 

Credits for new members and those 
whose totals have been amended are 


also shown. 
PHONE 
VKSMS_ 317/940 VKSAB 290/314 
VK3AHO 312/325 © VKAFJ 285/304 
VKORU 312/397 = VKaKS 284/209 
VKOHR = 309/327 VKATY 276/271 
Wk23Z 306/323 VK2APK 275/200 
VKOMK 301/393 = VKSTL 271/277 


New Member 


‘amendment 
Veoze  ni7a90 Vician 145/155 
Vigan oft Vics lag/tas 
Vesss tn VigaGe iia 
om. 
VEesQL, 901/303 VKavL. 270/207 
a n/sis Viana dear 
Views. 300/34 VRAD Ser/a78 
Viscx, 20/312 © Venu 350/308 
VieaGu m/e 6 Vicne «devant 
Vaan 261/000 Vike 260/11 
126/98 
orEN 
VKeuR naa VKATY — auy/ai6 
Vaony biases vicars, Sead 
Vigacu ium © ViGanx 0/301 
Viavn 300/an9 © VIGAPR 3ou/sna 
Vicom sane Vicon. Gar/aeg 
Verso joa = Vice aera 
New, Member: ! 
cert. Noite "WRIGE. 103/108 
‘Amendsoan 
vcecs — seg/a0d" Vilas sn4/is8 
Vaiss itso | VIGAMEC Ti0/tt0 


Correspondence 


Any opinion expressed under this heading is the 
Individual opinion of. the. writer and does) not 


Necessarily ‘coincide with that of the Publishers. 


ROYAL SIGNALS AMATEUR RADIO SOCIETY 
Editor “A.R,." Dear Sir, 

"As General Secretary of the RS.A.RS. and 
Editor of "Mercury, the Journal of the So- 
ciety, wonder if you could assist the Soclety 
by “publishing (at your convenience) details 
of the Royal’ Signals’ Amateur. Radio. Society. 
We are patticularly interested in letting inter= 
cated and eligible people in Australia know 
that_ membership. is open as. follows: 

‘Associated Membership: “Any serving or 
Tetired | member of a Commonwealth 
Signal Corps". 

Affliated Membership: “Any Amateur Radio 
Club of a Commonwealth Signal Corps”, 

Fees are ten shillings per annum for Annual 
Membership, "and £8) for Lie Membership, 
with affiliated fees the same for Club Stations: 

Mercury", the Society's journal, is | pub- 
Ushed four times a year and sent. free to. all 
members, Other Society ‘facilities Include "a 
members-only QSL Bureau, an Awards Scheme 
and. various "members supplies, Including QSL. 
Eards (plain and overprinted), Notepaper, Lapel 
Badges, Ties, etc, 

‘At present we have members in the UK, 
Germany, Holland, Malta, "Gibraltar, Cyprus, 
Trucial Oman, Singapore, ‘Malaya, ‘Hong Kong, 
USA. Canada, Bran, ete, 

Thanking you on behalf of the Society, 

—Wo1 (F. of 8.) J. Cooper, G3DPS, 
General Secretary, SARS. 

(Readers Interested in becoming a member 
of! this Signals Society ‘may write. to. the See- 
fetary at 18" Valley Road, ‘Blandford Camp, 
Binndford Forum, Dorset, U.K., for_an. applic 
tion form to become a member—-Ed.) 


Ey 


U.S.A. REGISTRATION PLATE 


804 Woodland Way, 
Richardson, ‘Texas, 75080. 
Editor “AR,” Dear Sir, 

T thought ‘perhaps you would be interested 
in’ the enclosed "photograph (shown above) of 
the back of my al 

—J. 8, (Dick) Sisson, WSONL/VKBAF. 


S.W.L's LOGS 
Editor “AR.” Dear Sir, 

After_reading Mr. Cullinan’s letter in Ma 
‘99"AR,”" I thought that should second. his 
idea ‘of including S.w.l's. logs in. their zones 
sores" in ail contests. ‘This ‘would increase the 
S.wi._ participation and. also "add. to" the. totals 
of the smaller zones. I'am sure that in. the 
Smaller, and. not £0 small, zones. there are 
Unlicensed members” who. could. simply. turn 
on thelr redio for a few hours and send in thelr 
fogs, however small they may” be. 

Andrew Dixon, WIA-L7051. 


1909 


JOHN MOYLE MEMORIAL N.F.D. 
Editor “A.R..” Dear Sir, 

June “A.R.” to hand yesterday, and would 
like to say how pleased T was in getting top 
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score in the receiving for all States, namely 
1015. points. 

It is noted, however, that I am getting more 
credit than I should as it is put in the six- 
hour list, not the twenty-four, as it should be. 

‘This ‘score, took about 16 “hours to ‘compile 
and. would be impossible hours. 

T was surprised at the small number of 
people interested in all’ sections, also. the 
numbers that are not listed as putting in 


returns. 
—"Tom" C. H. Hannaford. 


IMPROVING OUR AMATEUR IMAGE 
Editor “A.R.," Dear Sir, 


The attention of your readers is drawn to 
the Presidential Editorial on the Arst page of 
“Bulletin", in 


frequencies. He points 
out ‘that the licensing authorities are contin- 
ually monitoring our channels to assess. the 
degree of gainful occupancy and, “we must 
admit, the low degree of usage and, in many 
cases, the unmeaningful chatter that contrib- 
utes ‘nothing to our image offers little cause 
for optimism regarding the future of the Ama- 
teur Service. Already we have lost quite 
significant segments of various bands; ‘hon= 
Amateur services have moved into our alloca 
tions; ‘certain formerly exclusive Amateur sec 
tors are available to us only on a shared basis, 
The only valid arguments that we can pre- 
nt for the continuance of an Amateur Service 
are (1) that we provide a pool of semi-trained 
operators in, the event of War; “2) that some 


experience rather than by participating in 
Amateur Radio. The field of’ electronics de- 


Velopment is now the prerogative of the “pro- 
fessionals” with vast resources available” to 
them. The Amateur has been phased out of 
this ‘sector and, in most cases, is engaged in 
talking to himself about himself in somewhat 
confused and meaningless circles, making little 
real contribution to the non-Amateur world. 
Of the increasing numbers of personnel engaged 
in the Electronics and Communications. ser- 
vices and industries, only a very few are 
interested in Amateur Radio. In fact, a large 
proportion of ‘these regard the licensed Ama- 
teurs as the “Ilunatic fringe” of the Electronics 
area. Judging by a great deal of nonsense one 
hears on the Amateur bands, even intelligent 
Amateurs might be persuaded ‘accordingly- 

All these points demonstrate that the Ama- 
teur Service is NOT essential to the national 
welfare and one day the authorities are going 
to wake up to this fact and hand over. our 
channels to. non-Amateur occupants. This hap- 
ened during ‘the War and can happen again. 

‘0 those of us who happen to regard Amateur 
Radio as @ “good thing” only a gloomy picture 
is presented. One can conceive of some future 
me when Amateur Radio does not appear 
anywhere on the frequency spectrum. “There 
are countries where Amateur Radio just does 
not exist and no catastrophes have resulted. 
It is quite easy to visualise a “Brave New 
Australia” where even the most diligent tuning 
will reveal no trace of Amateur’ verbosity. 
One can imagine beautiful Swans and Galaxies 
and similar exotic black boxes being cannibal- 
sedi for_ the Stony, Creek’ High School Radio 
Club! Sacrilege!_ Heresy: 1 Is. this 
fellow Black some sort of a nut (don’t answer 
that) or a stirrer or merely clairvoyant? Have 
I shocked someone? Good and fine! Am I the 
‘only individual to think along these lines? No, 
indeed! Others with whom I have discussed 
these matters go along with these sentiments 
and regretfully admit that the Amateurs as a 
whole must take a long, cold and calculating 
look at themselves and their activities In the 
light ‘of present situations and. cease looking 
over their shoulders at the notable achievements 
of the earlier generations ‘of Amateur opera- 
tors. ‘Those days are finished and new. pres- 
sures exist of which we must be fully aware. 

T support Mr. Clarke fully in his’ campaign 
for greater band occupancy. To achieve this, 
we must have more Amateurs than we have 
at present. On a population basis, and using 

-S.A. as a reference point, we should have 
about 13,000 VK Amateur operators. Instead, 
we have fewer than 6,000. The rate of increase 
gives us no basis for optimism. ‘The efforts of 
the W.LA. Correspondence Course, the even 


Institute produce only a slow inerease_ in 
‘Amateur lists, Against the gains we must offset 
the ‘quite substantial losses recorded monthly 
in “A.R,,” the net gain being relatively small. 
It is obvious, therefore, that existing Institute 
agencies are just not producing sufficient num- 
bers of new licensees ‘to ensure adequate band 
usage and to demonstrate to the authorities 
that replacement of Amateur stations by com- 
mercial stations would be unjustified. 

‘Having demonstrated these unpalatable facts, 
I must offer some constructive suggestions, In 
the face of expressed opposition from certain 
gentlemen in the W.LA., and in the face of 
Undoubted apathy from a large segment of the 
Amateur movement, I. submit that the intro 
duction of a Novice licensing system would 
goa long way towards achieving a dramatle 
increase in Institute membership and in popu- 
lating the wide-open spaces in the Amateur 
frequency. allocations. “There are some. very 
strong arguments in favour of such a scheme 
and only prejudice and woolly thinking on 
the other side of the debate. First, the Amer- 
ican Amateur sting has doubled since the 
introduction of Novice licensing in 1951,  Sec- 
ond, the leading nations in the field of Electron 
ics"U.S.A., the Soviet Union, Japan—have had 
well-established Novice licensing ‘systems oper 
ating for a long time and it is about time that 
Australia “adopted similar methods to -avold 
continuance of its retarded situation, Third, 
the very conservative British G.P.O. has actu: 
ally OFFERED to the R.S.G.B. a Beginner-type 
cence in order to, encourage hobbyints to 
pursue Amateur Radio. Fourth, other nations 
of less importance in’ Electronics have been 
operating low-level licence systems with no 

‘Such nations include Korea, 
|. India, the Faroes. Islands, Finland, the 
inican Republic and Czechoslovakia. Fifth, 
Novice licensing is a well-developed facet of 
Amateur Radio elsewhere and there Is no valid 
Feason why it should not be introduced into 
this country. 

One recails wryly the hideous screams which 
arose from certain elements in’ the Amateur 
Radio field when the Limited A.0.C.P.. was 
{ntroduced. Contrary. tothe. opinions of the 
“conservatives”, the A.O.L.C.P. gave the Ami 
teur movement’ here a real ‘shot in the arm” 
and the Institute benefited greatly from’ the 
influx of “No Code” members. 1 suggest that 
the introduction of a Novice system. Would 
provide a boost to Australian Amateur Radio, 
probably of ‘greater. significanes “than the ‘in: 
troduction of the Limited "ticket, Various 
specious and. invalid’ arguments have been 
offered in other columns against the sugges 
tion that Australia needs Novices, but the fact 
remains that the opponents have very" little 
room to manoeuvre in. the Nght of overseas 
developments at this level, 

T suggest, however, that we might avold the 
use of the term "Novice" as an undesirable 
Americanism and substitute some locally’ a 
ceptable designation. My concept of a suitable 
low-level licensing system to meet our. local 
conditions implies that such’ licensees “are 
engaged in some form of formal training with 
the A.0.C.P. as ‘the ultimate objective and that 
the “Novice” licence is not an end in itself. 
Accordingly, a suitable ‘term to. meet Aus 
tralian ‘situations might be" something “Ike 
Conditional, Provisional, Student, ‘Trainin 
Preliminary, Restricted or whatever, Contrars 
to vile insinuations made elsewhere, I do NOT, 


bers of the Y.RS, alone, but suggest that 
mature candidates ‘might "well be. included, 
Perhaps there might be room for two types 
of low-level licensing, one for bona-fide stud- 
ents and one for others who pursue their 
studies privately. That, however, Isa. matter 
of detail and the principal task Is to persuade 
the Institute members. first and ultimately the 
Ucensing authorities that low-level. licensing 
is essential to meet present and future elreum= 
stances. 

I summit, also, that one of our primary 
objectives should’ be to ‘gain the support of 
the State and Federal Education authorities by 
demonstrating the valuable support. which @ 
low-level licensing system could offer’ to the 
current campaign by the Federal Government 
to foster Science Education. ‘The introduction 
of “Novice” licences would involve the Govern- 
ment in negligible expense, whereas the Science 
Education programme costs the taxpayer vast 
sums. 

In ‘conclusion, I submit that the Institute 
in particular and the Amateur Service in 
general has nothing to lose anda great deal 
to gain by the introduction of a. lower-level 
form of transmitting leence, which, T suggest, 
could involve adequate safeguards’ to protect 
the interests of the more highly - qualified 
Amateurs by specifying crystal. control, low 
power, limited operating hours, restricted fre- 
quency allotments, and such ther limitations 
as may be introduced to meet the situation. 

—R. C. Black, VK2¥A. 


(Correspondence continued on next page) 
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NOVICE LICENSING 
Editor “A.R.,” Dear Sir, 

Enclosed you will find a copy of a letter which 
has been sent to the P.M.G. Radio Branch 
regarding Novice Licensing. 

We have sent you the copy so as to put our 
view to the members of the W.LA. and obtain 
their opinions on the subject, especially from 
those not in favour of this type of licence. 

As stated in our letter, the question of Novice 
type licences ‘has ‘come about’ in what we 
would term the lack of facilities available wih- 
in Ham Radlo for young students, 

We will inform you of any results. 

—S. Greening and 8. Voron (WIA-L2230) 


{The following is the letter referred to above. 


Ed. 
C/o. The Radio Club, 
Randwick Boys’ High School, 
Cr. Rainbow and Avoca Sts., 
Randwick, N.S.W., 2031. 

Dear Sir, 


‘We represent the members of the Randwick 
Boys’ High School Radio Club. We are con- 
cerned with the Inck of facilities and oppor- 
tunities ‘for young people, especially students, 
to increase their knowledge of radio, especially 
aimed at’ obtaining an’ Amateur " Operator's 
Licence. 

‘We would like to illustrate the circumstances 
by which radio enthusiasts lacking the facilities 
to increase their knowledge and interest in 
the hobby commenced the illegal use of radio 
for this purpos brought about by 


radio what facilities are open to him? ‘Let us 
compare three countries. Firstly, in the U.S.A. 
he would either (a) obtain an Amateur Novice 
Licence or (b) operate a low power on Citizens 
Band (Walkie-Talkie), In New Zealand, there 


must be swept 
aside. Yes “Until some time when a. system 

introduced his interest will have to be swept 
aside. ‘The problems facing a young student 
are numerous, the main ones being: Pressure 
of studies. He would not have the time neces- 
tary to achieve the standard necessary for an 
Amateur licence, as he is continually pressed 
by. his studies and examinations. Also in his 
years of secondary and tertiary education he 
cannot afford to devote extra time to advanced 
study of radio. 

In our earlier years we thought the problem 
of no importance when we left school, but for 
the fact that we now know what the’ problem 


is as we are High School students with the 
school certificate examinations approaching. 

‘As a conclusion we have found that a Novice 
Licence would maintain and develop a stud- 
ents interest in radio during his studies. 

During our meetings the question of Novice 
licensing was brought to our attention and 
after discussing it we found that a Novice 
Licence should facilitate points similar to the 

1, The licence will only be issued once for 
a two-year period (two. years will only apply 
to persons doing secondary and tertiary educa 
tion, and one year for other people.) This 
was’ decided after consulting various technic- 
jans and Amateurs who agreed that two years 
is the maximum time necessary to achieve the 
standard necessary to attain a full Amateur 
licence. 

2. The P.M.G. should print a booklet for 
sale to the general public ‘containing the basic 
rules of radio theory and regulations necessary 
for receiving a Novice licence, ‘This booklet 
should contain the foundations for further 
studies towards a full Amateur licence, 

3. Morse code should have a speed of around 
5 words per minute. This may seem slow but 
Wwe must remember that this section of the 
Novice licence only applies to students who 
have just entered the radio. fel 

4. Modulation to be used. Modulation will 
consist only of a.m. and cw. signals and power 
input should have a maximum. satisfactory 10 
the P.M.G. for this type of licence. 

9, Frequencies. Sectors of the 160, 80, 11 
and possibly 10 metre bands should be allocated 
to Novice ‘licensees, to increase use of these 
bands not often used by the full Amateur 
himself. 

We would greatly appreciate your opinion 
on this matter as we have given it much 
thought during the spare time ‘we manage to 
get ‘between our studies and examinations. 
Copies of this letter are being forwarded to 
Electronics Australia, Amateur Radio and the 
Wireless Institute of Australia, 

‘Yours sincerely, 

Samson Veron and Seth Greening, 
President and Vice-President, 
Randwick Boys’ High School 

Radio Club, 

P.S.—During our discussions with local Ama- 
teurs two ideas were suggested: 

1. Equipment to be used by Novice licensees 
should meet strict P.MLG, requirements, such 
equipment could be commercially produced by 
an Australian company, e.g. A.W.A., or Pye. 

2. It was suggested that Amateur exams. 
should put more emphasis on measuring equip= 
ment (o minimise and detect interference rather 
than the construction of transmitters for cer= 
tain bands. 


NEW FREQUENCY CONTROL 
ORGANISATION 

The recent announcement of the for- 
mation of Hy-Q Electronics Pty. Ltd., a 
fully Australian-owned, advanced tech- 
nological manufacturing company, will 
further strengthen the Australian’ tele- 
communications and electronics in- 


dustry, 
With laboratories and production 
facilities located in Frankston, Vic., 


Hy-Q Electronics will specialise in the 
manufacture of quartz crystals, quartz 
crystal devices and other ' related 
products. 

‘The new company is a fully independ- 
ent organisation, free of internal re- 
quirements and influence, and therefore 
will be able to fulfil the special needs 
of the Australian telecommunications 
industry. 

Managing Director of Hy-Q Electron- 
ies is Mr. R. C. Richards, SMIEEE,, 
SMILREE, (Aust. 

Technical Director is Mr. D. H. Ran- 
kin, M.LE. (Aust.), AM.LR-EE. (Aust.). 

Production Director is Mr. R. W. 
Taphouse and Marketing Director is 
Mr. T. A. Dineen, all very well known 
in the Australian frequency control and 
telecommunication field. 
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SIDEBAND ELECTRONICS AND 


YAESU MUSEN EQUIPMENT 

Sideband Electronics, of Springwood, 
New South Wales, now have available 
a full range of Yaesu Musen equipment, 
all of which is tested and checked be- 
fore despatch to buyers. The equipment 
is covered by the manufacturer's war- 
ranty which reads: 


“We warrant this equipment against 
defects in material or workmanship, 
except for tubes, transistors and diodes, 
for a period of one year from date of 
original purchase. This warranty is 
valid only if the enclosed card is pro- 
perly filled in and mailed to the factory 
within ten days of date of purchase. 
Do not ship to the factory without prior 
authorisation. This warranty is lim- 
ited to repairing or replacing only the 
defective parts, and is not valid if the 
equipment has been tampered with, 
misused or damaged.” 


Sideband Electronics carry a range 
of spare parts to cover any likely needs 
of Yaesu Musen equipment users, and 
can also undertake service work if so 
requested. 


VHF 


‘Sub-Editor: CYRIL MAUDE, VK3ZCK 
2 Clarendon St., Avondale Helghts, Vic., 9034 


This month I would like to thank the two 
correspondents from the Hobart area, and 
would appreciate more news from them and 
from members of other Divisions and. V.hf, 
Groups. 

Next month we hope to have a report from 
Birchip where Ray VK3ATN, Les VK3ZBJ and 
Ken VK3AKK are attempting to receive signal 
from the Apollo 11 space craft during its return 
trip to the: moon. 

73 Cyril, VK3ZCK. 


VK3 V.ILF, GROUP ANNUAL CONVENTION 

This annual event of the VK32 V.h.f, Group 
will be held over the week-end of ith and 
12th October, 1969, in Gippsiand, ‘For further 
information ‘write’ to the -V.Iuf, Convention, 
W.LA. Victorian Division, P.O. Box. 36,” Ea 
Melbourne, Vic., 3002. 


VICTORIA 

The local v.h.f. activity, at least on the air, 
is rather low at present but a few new stations 
boasting the new limited call prefix VKSY — — 
are naturally quite enthusiastic and are braving 
the ‘cold shacks, 

The number of bands on which we can go 
mobile and set a precedent was reduced even 
more in VK3 when Les VKAZBJ “went mobile” 
on 1296 Me. “recently. Les has produced a 
“rig” which is entirely solid state for this band 
and also on 144 and’ 432 Me. at a flick of a 
switch. This fine ‘piece of equipment is ideal 
for portable/mobile operation, | In addition, 

K3s have used 432 Mc. and 576 Me. as well 

the popular and 2 metres, 

‘Some of the 432 Me. rigs being built in VK3 
should really provide steam on this band, Eric 
VK3ZSB is using a parallel pair of -varactors 
driven by his 2 metre transmitter and proposes 
fo use a 4CX250B complete with cavity. Bob 
VKSAOT js also underway. with ‘his rig which 

mplifier unit to drive a QQEO3/20 
and a pair of 4X250Bs asa linear amplifier, One 
432, bird-perch which is becoming popular in 
VK3 is a 32-clement extended phased. array 
{5/8 wavelength driven element), ex. WOAJF, 
This antenna is. being. by a few, and they 
have found that it gives excellent results, 73, 
Peter VKIZYO. 


SOUTH AUSTRALIA 
About 150 Amateurs from VK3 
attended the South-East Radio Group’ 
convention at Mt. Gambler over the 
Birthday week-end. Everyone present 
yery good ‘time even, thous 
dropped "below "freezing ‘point at one stage. 
e winners of the "competitions “were— 
Scrambles: VK3AOT, VK3ZSB. VKSQZ. 
XYL Scramble: Betty (VK3ZCK). Fox ‘Hunt 


VK3ZGS, Mobile’ worked furthest’ from Mt, 
Gambier: VKSAL, "Amateur travelling furth= 
est: VKSFE, Best built mobile: VKSLP. 73 


Colin ViSZIER. 


TASMANIA (Hobart Area) 
ity from here over the past 
een almost. nil. In fact it 
rst for years, even openings 
to the mainland were rare and even 6 metrt 
was not what could be called good. The only 
DX that ‘could be recorded were’ the many 
contacts had with Winston VK7WH on. Mi. 
Nelson. 

‘The main net frequencies in use here are 
53.032 and 144.1 Mc. a.m., and 146 Mc, channel 
B tm. 

It is proposed to instal a repeater on channel 
3 to prevent interference from the Launceston 
one on channel 4. Incorporated in’ the unit 
will be a HI keyer which will operate every 
20 or 30 seconds while the unit is on to remind 
operators that they are operating through’ the 
Fepeater. 78, Ron VK7ZRO and Brian VKTRR. 


CHANGE OF ADDRESS 
W.LA. members are requested 


to promptly notify any change of 4 
address to their Divisional Secretary 
—not direct to “Amateur Radio. 
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Oeréens 
Magazine Review 


“BREAK-IN” 
‘May 1969— 


An All Transistor Two Metre Transceiver, 
Part 2, ZLAKU. This small unit runs about 
fone watt to the final transistor and appears, to 
Be a unit which would find a place in the 
shack of the average v.h.t-er. 

8 Mains Connections, by 
\e writer “uses a. pal 
ys to ensure that the power supply 


Decomes: live, 


Mo Eddystone 750, ZLAIO. Mr. 
Shuttleworth’ is “a prolific writer of receiver 
articles and in ‘this offering he describes modi- 
fications to the 750 to At it for s.s.b. 
Chatham Island DX-pedition. ZLIDS_ tells 
the “story of how he and Zi2AFZ became 
ZLIDS/C and ZL2AFZ/C during January, 1969. 
“The Amateur Radio Service—Producer of 
, ZL2AZ. Who else but an Amateur 
design, engineer, purchase, construct, 
test, operate, ‘maintain, ete., a communications 
foetem alone? 
the World by Light Alreratt. ZL~ 
LEY tells the Nory. of how ZLUAKI pro} 
to blaze a trail around the world ina Victa 
Airtourer ‘now. made in Hamilton by Hamilton 
‘Aero Engineering Co. 


“oq” 


Ham and Roses, Amateur Radio alds the Ri 
Parade, W6NAA’ describes how a group of 
Amateurs used v.i.f, radio to provide control 
of the Pasadena, California, Rose Parade. Per- 
haps it would be possible for W.LC.E.N. groups 
in the various States to co-operate with State 
and Federal authorities in a similar way with 
Such parades as Moomba in Victoria and Anzac 
Day and other such parades in other States 


torised 
lunit operating at 5. PTUS crystals 
in two cascaded four-crystal filters. 


Insizument Landing Service. WIRIL describes 
how’ this device, which adds to the operating 
safety of the world’s airlines, operates to en- 
sure. safe landing of aircraft in minimum 
visibility. condition: 

A Simple Re 12V. Power Supply, 
KIBQT. A. sim pe mupply. usin 
a minimum of components to supply 12v. 
600" mA. 

Vertleal Antennas, Part XI, W3JM. This in- 
stalment of the series describes the effects 
of earth on the efficiency of radiation and the 
Vertical patterns to be expected from a yer- 
eat antenna. 

Automatic Repeater Requirements. W7DQS 
discusses the requirements. to be met by re- 
peaters under the F.C.C. regulations. 

Breadboard Dummy Load, Jim Ashe. A 
small, low power load for use in various pro- 
jects ‘from audio to v.ht. 

‘The Swan 500C Transcelver. W2AEF reviews 
this latest offering from Swan. 

‘The Corkscrew, W2EEY/1. An antenna, adapt- 
ed froma. commercial design, having both 
Vertical and ‘horizontal polarisation simultan- 
eously. Stated to be useful on any band but 
particularly the vhf. and hf. DX bands. 


“st” 
April 1960— 

fan Examination of the Gamma, match. by 
wit A" iorking analysts "ot the gainma 
RNR problem hat "gives, useful” pfactical 
Teruits, "New Tignt on ‘he question of when 
rth aa’ when i'l’ nGl give’ @ pettect 
Thatch tothe covaxial” transmission ‘ne. 

‘A Compact Muili-Parpore Test tnsiramen 
wore BEML Snough to ie ‘nestg. into the 
ulm ofv one's nd’ and, sings 200" micro- 
Bap, Mhovemente it performs a" number 6i 
IMBhion® offen vequired: by "Amateurs. 

‘The Evolution af sn Amplifier, W30L- An 
ampliger totun the US Ral cent tit, “it 
ree ange for Australis, and’ the ntsual 
the Is tof likely" to be available here 

‘An Electronic. Paddle, -WIBZ, describes 2 
siinbie "eadge! “that “ean be sed “to. operate 
SMe eAIGESL cluckconie Key by touch with: 
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‘The Delta-Loop Beam on 144 Mc., WIICP. 
in frequency and describes a 


‘Amplified A.G.C. for the Heath Mohawk Re- 
celver, KSHEB/W4ZO3. 
Converting = Popular Six Metre Rig to 
V.F.0. Operation, KIQDR. 


‘useful 
ith “applications far “beyond the centre of 

ipole. 

A Simple Filter the 1215 Me, band, 
WORUG. One for the wh.f-ers. 

A Hidden Mobile Antenna, WA4TZB describes 
how to isolate and load up the framework of 
a. “soft top” on a car. Come on you 


ingenious 
Holden owners, let us see you apply this 
technique to a Monarol!! 


Plus all of the usual features which Wayne 
Green of “73" says fills most of his competi 
“73"" maintains they have 


“those ‘other 200-page magazin 
April has 172 pages and "CQ" 1 


“ast” 
May 1909— 


‘The D.C. 80-10 Receiver, WICER. Doug De 
Maw. describes a direct conversion c.w./s.3.D. 
receiver for 80 with plug-in converters for the 
other h.f. bands. It is easy to build, uses semi- 
fonductors ‘throughout “and 

band only from 33 to 295 Me. Sta- 
bility “and ‘sensitivity “are excellent, Operates 
Into headphones and only requires 49 mA. 


Legalise Your 1 Patch, W4PME. Now 
that ‘special legislation has been to make 
Certain types of devices vattachable to tele= 
phones, the "Phone Patch’ as used by many 
DX" Amateurs 1s taking on a look of respect- 
ability. The voice coupler—a_ simple device 
consisting of ‘a capacitor, varistor, isolating 
transformer and telephone Jack—Iis supplied by 
the telephone company. 

A 500 Watt P.M. ‘Transmitter for 
220 Me. WIQWS. ‘Fe handfal 
of semiconductors are used in conjunction with 
a final tuned cavity, to produce an output of 
about 900 watts on 220 Me. 

‘The Mainline TT/L-2 Demedulator. 
W8SDZ. ‘Stated to be an ‘advanced design 
offering high-performance fm. (limiter) and 
a.m. (limiterless) reception of radioteleprinter 


ive performance very similar to that of a full 
Size beam but is lighter in weight and less 
expensive to build as well as being capable 
of driving from an AR-22 rotator 


Long Delayed Echoes—Radlo'’s Flying Saucer 
Effect. W6QYT, WSLFM and WAGNIL. The 
authors state that on rare occasions the echoes 
of radio transmissions persist for periods much 
Tonger ‘than’ the time of propagation around 
the earth. First reported in Holland durin 

20s, ‘2 number of scientists are keen to obtain 
more information and are enlisting the aid of 
Radio Amateurs as observers. 

Some Common Problems and Thelr Answers, 
WIICP. A’ continuation of the Beginner and 
Novice series Lew has been doing. 

‘A 160 Metre Converter for Amateur Band 
Only Recelvers, W4LQC/WEBKK. If your re- 
celver of transcelver is one of the post-war 
breed that only covered Amateur bands from 
35 to 30'Me., then this. article ‘will show you 
how to put” it on “Top Band”. Yes, 
KRRL. Reems. to "have "adopted “the British 

expression for this band too. 

Mobile Whips and Corona, KOWQN. In- 
creased operating power levels on 160 metres 
‘and the availability of Kilowatt level mobile 
equipment for the other bands bring up the 
eld problem of corona around the mobile whip. 
Some practical examples and solutions are dis- 
cussed” (The reviewer feels that if Australian 
‘Amateurs use kilowatts mobile they may need 
to remain mobile!) 

Galaxy R-530 Receiver. WICER reviews this 
relatively new plece of general coverage equip- 
ment. His review succeeds that of “CQ” and 
S0 you are referred to one or other of the 
journals if more information is needed. 


“RADIO COMMUNICATION” 
April 1960— 

Direction Finding and D.F. Receivers, G3JLE, 
‘Tubes or transistors, you may take your choice 
and then you will find something here to inter- 
est you If you are keen to make up something 
for that next hidden transmitter hunt, 

Remote Control for V.b.f. Applications, by 
GSAFL. This article presents experimental 
concepts being considered by the author in 
connection with taking advantage of a remote 
‘nd lofty aerial site for vastly improved v.n. 
performance, while maintaining control of ‘the 
Temote equipment from the comfort of the 
home station. 

Technical Topics, G3VA discourses at some 
length on recent developments in the way. of 
‘Homodyne/Synchrodyne/Direct Conversion Re- 
ceivers/Transcelvers for the various Amateur 
ands. He also describes a_new communica. 
tions. receiver called the GT100 by Messrs 
GT Electronics. “Multiple conversion with most 
of Sts selectivity at 455 Ke., this receiver cov- 
ers 3-80 Me, and could probably be sold in 
‘Australia for about $2,000. 


493” 


April, 1960— 


is very handy even on a three-Inch snstru- 
ment. Built to give dual trace facilities for a 
Tektronix 360 dic. 10 Mc. oscilloscope. Very 
wood if you have a 360! 


“Amp. WIEZT describes 
transistor unit’ which uses two. 9v. batters 


‘at the operating fre- 
gain, One for Aussies, 
Education and Eestacy, George Leonard, 
Associate Editor of “Look”’ magazine in a short 
article (all "7" articles are short) describes 
his first shortwave receiver and the thrill of 
hearing those first signals from distant stations 
ona product of his ‘own hands and brain. 
Push to Talk (The  two-er way). VESETS 


to Hi 
W2AJW describes 
of ‘two 211s (VTACs) with a 


unit consisting 
built-in variable power supply for bias 60 
that the current drawn from a power supply 


can be. adjusted In. microscopic increments 
from 0 to maximum and beyond. Will prob- 
ably handle up to about 2kV. For lower volt- 
tages, other tubes can be used and with som 
lamps and a few resistors a very useful device 
can’ be constructed. Not new. ‘The Arm; 

Apprentice School had one in 1984 using a 

indie 350 volts at 150 mA. 

.W.R. Bridge, WASSWD. An 
which “has been made froma 
sece of single sided PC. bonrd suitably etched. 
te up toa KW. and 1a Me, 

Generator, WiCJB, Using a 
2Ndo9 and "2NGON oF similar’ types, It 18 slated 
to provide markers ‘throughout the Amateur 


‘One Technique to avold that routine QSO.— 
WGEUY suggests ways and means of making 
contacts more interestin, 

Minimum Cost Semiconductor Silicon Survey, 
Conrad C, Zaranski. “How to get the best value 
for your money. A long '73" article, about 
eight pag 

Heath SB-610 Monitor Scope Modifieations 


by K6SDE. 
VALF. F.M. Station Control, WATEVX/0. 
A Simple Portable Rig for Six, WBOBIM. Two 


transistors an IC and some battery and you 


have 

in Burst. Generators, K3VKG. 

fare used for testing many items 

‘of equipment and they are becoming espec- 

ially ‘useful with semiconductor devices. This 

article describes some simple equipment for 
tests. 

‘Two Metre Converter for the Swan 250 or 
anything else, K3VLQ describes @ useful solid 
state device to put the receiver of your hf. 
transceiver on two. 

‘V.S.W.E. an Outmoded Parameter, VEZAXQ. 
‘This author agrees with VK2R that s.w.r. 
meters sometimes give misleading information 
for that many of us do not know how to inter- 
pret the readings we do get. I've no doubt 
We can learn from both of them, 

Drake V.ILP. Converters. WIEMV reviews a 
series of interesting commercial items which 
T’have not yet seen advertised in Australia, 
‘They can be purchased individually or fitted 
into an attr: 

‘About 


re 


now departed 
get married to K4MWS and live in Flori 
Wayne Green says he will miss her. He also 
says, that it is possible to earn $50,000 pa. 
on “Amateur” DX-peditions, Ah Wehl!! 
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CLUB STATION VK2BXK LOOTED 

‘The active Kyeemagh Sea Scouts Radio Club 
was equipped with a licensed Amateur trans 
mitting and receiving station, VK2BXK._ It 
also. provided training for the various Y.R.C. 
certifeates and such aids as to permit students 
to proceed at a pace suited to the individual 
ability. 

This station was built into a special steel 
cabinet in such a manner to allow ease of 
operation, provide neat storage facilities, serve 
a5 a model installation, and provide instruc~ 
tional demonstration as required. On the 
inside of the twin doors to this cabinet were 
mounted framed items such as W.LA. registra 
tion ‘certificate, photostat copy of the station 
Ueence, resistance color code chart, electric 
shock resuseltation chart. 

Vandals have struck and the complete sta- 
tion ‘looted. The Club has lost a Heathkit 
DX400° 20-40-80 metre transmitter, variable 
frequency oscillator, Morse code oscillator, two 
Morse Keys, a small auxiliary power supply, & 
National. HRO. Type 1155 
receiver and power supply, a Millen aerial 
coupling impedance matching unit, co-axial. ft- 
Ungs and cabling, desk type microphone (xtal), 
aerial send/receive electric relay and a com 


FTDX-100 
TRANSISTORISED 


XY TRANSCEIVER 


Only valves used are: 
Transmitter driver 12BY7 
Transmitter P.A. two 6JM6s 


Dual built-in power supply 12v. d.c./ 

230v. a.c. Selection made simply 

by plugging in appropriate power 
cord, 


For further details write to the 
‘authorised Australian Agent: 


BAIL ELECTRONIC SERVICES 
60 Shannon Street, Box Hill North, 
Vie. 3129. Phone 89-2213 

in NS.W.: A. J. ("Sandy") Brucesmith 


47 Hyman St., Tamworth, N.S.W., 2340 
Telephone (STD 067) 88-1010 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv. 
any frequency; Q5-ers, R9-ers, and 
transistorised equipment. 
ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 


Swan Electronics Service Co. 
Accredited Distributor for 


Swan, Hallicrafters, etc., Receivers 
and Transmitters 


Specialised Service on all 
Swan Transceivers 


14 GLEBE ST., EDGECLIFF, N.S.W., 2027. Ph. 32-5465 
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plete GSRV antenna with insulators, and 
“ladder” type impedance matching twin ‘feeder 
which was down for overhaul and stored in 
the cabinet. Entry was gained by using a heavy 
instrument such as a crowbar to tear open 
the heavy duty cabinet housing the equip- 
ment. ‘The various framed items torn from 
the’ doors’ were found ‘scattered around “the 
oor. 

The financial loss to this small but active 
Club is severe, and they make an appeal for 
assistance tin the form of equipment cr cash 
donations) ‘te enable them ‘to resume classes 
at an early date from another location. 

—Noel Eriesson, VK2MF. 


THE AWARD HUNTERS’ CLUB 
INTERNATIONAL (A.3.C.) 


REVISED RULES, EFFECTIVE FROM 
Ist JULY, 1969 
‘The Award Hunters’ Club (AH.C.) Inter 
national, incorporated as a judicial person under 
the Finnish law as “The Award. Hunters’ 
Club R-Y.", is divided into_ six Continental 
Sections. “The Continental Sections are. in- 
dependent but all of them follow the general 
principles in the membership rules upon agre 
ments co-ordinated by the AJLC.  Interna- 
tional Headquarters. The Award Hunters’ Club 
has been established since the end of 1957. 
‘The Headquarters has the following main 
task: 
(1) To co-ordinate the activities of the Con- 
tinental A.H.C. Sections. 
(2) To keep a register of world awards and 
certificates (published as "A.HLC. Bulle- 
(3) To maintain the “XL” Club as a good- 
will recognition to highly skilled Ama- 
teur Radio operators ‘all over the world. 


REQUIREMENTS FOR MEMBERSHIP 
1. The basic membership requires a  mini- 
mum of twenty-five (25) different certificates 
and must comprise the followin 
(@) At least 10 “official” certificates (i.e. 
those certificates sponsored by _ the 
LARWU, Member Societies LARU. Reg- 
jon’ I recommendations 1966) 
(b) Not _more than 10 certificates may be 
from ‘one’s own continent. 
(c) At least 4° continents. must be repre- 
in the list of certificates sub- 


(@) Certificates issued on contacts on “nat- 
fonal” or “international” basis will only 
count (i.e. no local certificates). 

(e) Regardless of class or endorsement, the 
same certificate may be counted ‘only 


once. 
be available 


2. Endorsement stickers will 
for $0-100-180-200 and 250 certificates. “At lei 
‘one-third of the certificates submitted for en- 
dorsements must be “official”. (Note: Local 
certificates may be used for endorsement pur- 


Poses.) 
3. Application: Send your Continental A.H.C, 
Secretary (A. Shawsmith, VK4SS, 35 Whynot 
St, West End, Brisbane, Qld.) a’ list of your 
certificates, “giving the ' abbreviations of "the 
award names in alphabetical order, full names 
of the awards, number and/or date of. issu- 
ance of awards, possible endorsements. Certify 
the correctness of the list with your own 
signature, No other certifications are required, 
but any falsification in the application will 
lead to the disqualification of the applicant. 

4. The fees: Registration fee, giving you a 
life-long membership, is on $1 US. 
Equal amount of any ‘currency or IRCs may be 
Used upon agreement with your Continental 
AEC. Secretary. 


AWC. SERVICES 

(care of A.C, Headquarters) 
Summary list of “official” awards. 2 IRCs. 
“A.C. Bulletin”, duplicated 16-sheet (loose 
leaf) publication giving information on award 
rules. Subscription fee $3.00 U.S. or the equiv- 

alent per 12 issues (2 IRCs per issue). 
The “XL” Club. Rules available for return 
postage. “XL” Club was introduced on 1/1/66. 
—From VKASS. 


SILENT KEY 


It is with deep regret that we 


record the passing of— 
VK3GM—George R. McCulloch 


Minimum $1 for forty word: 
Extra words, 3 cents each. 


HAMADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED BY REMITTANCE. 


Advertisements under this heading will be, accepted 
‘only from Amateurs and S.w.l's. The Publishers 
Feserve the right to reject any advertising which, 
in their opinion, is of @ commercial nature. Copy 
must be recelved at P.O. 36, East | Melbourne, 
Vie, 3002, by Sth of the month and remittance must 
accompany emer 


ABLE Morse Code Instructor Is available for pri- 
vate tuition. ‘Can guarantee to get you through 
the code in the most efficient way. For further 
details, ring 277-2005 (Melbourne) and ask for 
Morse ‘Code’ Instructor. 


ANY Buyers for Galaxy 12 volt Mobile Power 
Supply, $70. Also set of VK4DA Mobile Helical 
Whips for 80, 40, 20 metres. $35, All guaranteed 
In’ good order." Contact VK3AQ, 383° Warrigal 
Road, Burwood, Vic. Phone 286-2926, 


FOR SALE: Bendix RA-1B Communications, Receiver 
with a.c. supply and speaker, $50, Pye Mk. 3 two- 
channel 12v. Carphone on 6, metres, $30. Home- 
brew 6 and 2 metre. a.m. ‘complete. with, a.c. 


supply and. mike, $30. Home-brew CRO. with three 

inch CRT as. is, $12. Or offers. VKSZNC, P.O. 

Box 175, Motfra,’ Vic,, 3860 

FOR SALE; Collin, Sine, consating of 3281, 7583 
‘$1,500 ~- Moore, VKBKM, 
Inglewood, W.A., 052. 

FOR SALE: Compact, custom built. ten, metre, 20 

watt, “a.m./c.w.. transcel 1500""to 2000, 

Kan 12 Tubes atal locked b..0"" produet_ detector 

squelch, ter/plate meter, high level plate and 

sereen 'mod., pitt. or mox.. Complete, with a.c. 


kr.” et 


frequencies, xtals, o.n.0. 
Orchard st, Glen’ Waverley, Vic., or phone 
2i2-stoe (Melb). 


FOR SALE: Cro 


Model 75. Page Printer, with 
eperferator without keyboard Creed’ Model 
88/5 Tape, Distributor, $30, Wi. Fautkaor, POM Box 
802, Katanning, W.A., 6317, 


FOR SALE: Heathkit Marauder S.$.B. HX10 Tx, 
80-10, 160w. p.0.p., vox, p.tt., $425, | Heathkit 
SSB. Ra, 90-10, sep, sunpl. $100. CHER te 
380.10, ‘Si00, Type 3 ‘$40. “ATHOC _80-40 

‘c. power supply, $30. VK3AGE, G. Esam, 
18 Crawioy Ste Warhtambool, View 2B), 


FOR SALE: Swan 250 a8 new, with all mods., 12, 
mobile P/S, A.C. P/S, mika; COR Ham M Flotator 
without control unit. "$600 the lot, F.0.R. All had 
very little use. VKIIL, 27 Kavel St., Torrens, 
A.C.T. Phone 86-1095. 

FOR SALE: Swan, 950, Transceiver with 230, a 

power supply. (vox, cal usb/lisb., and owt. 
Fido, FLOX2000 ‘Linear, ‘only i _month ‘old, 
S250" 500 watt Action Mobile Power ‘Supply Say 
1, month old, $80. Webster Bandspanner Mobilo 
Whip, $45. M. Faulkner, P.O. Box 602, Katanning, 
WAL, 6317. 


RECEIVER Star 600, triple conversion, all bands, 
crystal calibrator, ‘notch ‘filter. pre-selector, "con: 
dition as new, leaving 240 volt area. Price $225 or 
near offer. F. Willis, rear Athenaeum Hall, Don- 
caster, Vic., Phone 48-1386 (Melb,). 


SELL: Heath DX35 compact_bandswitched Transmit. 
ter, 80 through 10 metres, 75 watts c.w., 60 watts 
a.m. controlled carrier phone, 128Y7. xtal oscilla. 
tor or buffer, 12BY7 driver, 6146 p.a., 12AX7 speech 
amp., 12AU7 modulator, ‘internal solid state, 240 


SELL: New 2 metre American ‘‘Tunaverter”, tunable 


160-150 Me. into 1500 Ke. If. Ideal for use with 
car radio. This Is extremely sensitive, latest 
Model and can also be used crystal locked. Sell 


at landed price of $35 as 2 metre receiver recently 
Purchased.” Roth Jones. 1 Albert Road, Melbourne, 
Vic, 2004, Phone 26-6811 


TRANSCEIVERS No. 19 Mark Il., plus power sup- 
plies. Comprising of @ 2-8 Mc. set and a 240 Mc. 
Wiki. set. S10 each. Phone 69-4997 (Melb.). 
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SIZES: 1/8” and 1/16" WIDTHS 
Length: 100 ft. roll, 5 ft. card 


IDEAL FOR PROTOTYPE AND PRODUCTION 
CONSTRUCTION 


USEFUL FOR WIRING REPAIRS 
* NO DRILLING * FAST * NO MESS 


INSTRUCTIONS 
Remove paper backing and place 


es Available from all Leading Radio Houses 
to length, Sold 

When used with ‘punched’ board 
lay strip between rows of holes, 
pais component leads through holes 
Adjacent Co strip, bend the leads 
over the strip, cut to length and 
solder in the uiual way. Alcernativly 
lay strip over the holes 

Sawing. pin or scriber_ prick 3 he 
in the ‘Cir-Kit’ ia the requir 
positios 

“Cir-Kic strip can be bent o curved 
to whatever form you 

Used on either or beth side 


Marketed by— 


ZEPHYR PRODUCTS PTY. LTD. 


70 BATESFORD RD., CHADSTONE, VIC., 3148 
Telephone 56-7231 
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EDDYSTONE 
Model “EA12" 


Amateur Band Communications Receiver 


The EDDYSTONE “EA12" is a model specially designed for use by 
Amateur Radio operators and covering the six major Amateur bands 
from 1.8 Mc. to 28 Mc. It possesses an exceedingly good electrical 
performance and will produce first-class results with all modes 
of signals. Mechanically the “EA12” is built to the high engineer- 
ing standards common to all Eddystone products and will give 
years of trouble-free service, irrespective of climate. 


Write for Technical Leaflets 


FEATURES— 


read, correct degree of selectivity for the various modes 
ing S.S.B. signals, and frequency stability. 


. 
= 
ef 


of si 


© Cascode type R.F. amplifier stage. 
© Separate RF., LF. and A.F. gain controls. 
@ Continuously vai le selectivity in the 100 Ke. second LF. stages. 


Crystal filter can be switched in to give an extremely narrow band for c.w. 
Mode switch selects either upper or lower sideband. 
Large S meter, calibrated from 1 to 9, each division 6 db. change of level. 


Two noise limiters, one a series diode type for a.m., other a double diode 
which is operative with c.w. and s.s.b. 


Image rejection better than 50 db. at highest frequency and proportionally 
greater at lower frequencies. 


Sole o 
Agents: U/ 
PTY.LTD. 


608 COLLINS ST., MELBOURNE, VIC., 3000. 
64 ALFRED ST., MILSONS POINT, N.S.W., 2061. Phone 929-8066 
34 WOLYA WAY, BALGA, PERTH, W.A., 6061. Phone 49-4919 
L. E. Boughen & Co., 95 Central Av., Sherwood, Qld., 4075. Ph. 79-2207 


Phone 61-2464 
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LOW DRIFT 
CRYSTALS 


* 
1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 
* 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
* 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 
Phone 83-5090 


LOG BOOK 


IS NOW AVAILABLE 
Larger, spiral-bound pages 
with more writing space. 

Price 75c each 
plus 17 Cents Post and Wrapping 


Obtainable from your Divisional 
Secretary, or W.LA., P.O. Box 36, 
East Melbourne, Vic., 3002 
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and 


Power Supply and Speaker Unit 


PS 500 AC 


SPECIFICATIONS: 

Frequency: 80m Band 
40m Band 
20m Band 
15m Band 


10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m ¢ Band 29:1-29.7 MHz 


Communication Method: ‘SSB (A3)) 
AM (A 3H) 
cw (al) 

Maximum Input Power: (Xmitter final stage) 
200W (PEP) 


Standard Input Power: (Xmitter final stage) 
180W (PEP) 120W on 28 MHz band only 
Antenna Input Impedance: 50-75 ohm 
Carrier Suppression Ratio: More than 40 48 


le Side Band Ratio: More than 40 dB 


Mic. Input Impedance: High impedance 
(dynamic or crystal mic. recommended) 


FOR/FOA SYDNEY: TS 500, 


MAIL THIS COUPON leday 
ale 


Please forward free illustrated literature and 
‘specifications on Trio equipment. 


Name. 
Address... 
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SSB transceiver 


200 watts PEP—7 Bands—A M & C W 


Ts 500 


Xmitter 


idio Frequency Characteristics: 
300-3,000 Hz (-6 48) 


1aV S/N 10 dB 
(14 MHz) 


2.7 kHz (.6 48) 
5.0 kHz (-55 dB) 


Spurious Rejection Ratio: More than 45 dB 
Image Ratio: More than 60 4B 
Undistorted Power Output: More than 1W 
Receiver Output Impedance: 


Receiver Sensitivity: 


Receiver Selectivity: 


SP 500 ohm 
PHONE 8 ohm 


Power Consumption (using PS-500AC): 
‘450W (At maximum power output) 
‘250W (Receiving Mode) 


Tubes and Transistors us 
17 TUBES, 3 TRANSISTORS, 15 DIODES 


Dimensions: W: 13/6"; H: 8{:"; D: 1118" 
Weight: 17.6 tb 


$491.00; PS 500 AC, $98.00 


{A unit of Jacoby Mitchell Holdings Ltd.) 


376 EASTERN VALLEY WAY, ROSEVILLE, NS.W. 
Cables and Telegraphic Address: ‘WESTELEC,* 


sydney. Phone: 401212 —- 


DURALUMIN 
ALUMINIUM 
ALLOY TUBING 


IDEAL FOR BEAM AERIALS 
AND T.V. 


* LIGHT * STRONG 
%* NON-CORROSIVE 


Stocks now available for 
Immediate Delivery 


ALL DIAMETERS — 14" TO 3” 
Price List on Request 


STOCKISTS OF SHEETS— 
ALL SIZES AND GAUGES 


GUNNERSEN ALLEN METALS 


PTY. LTD. 


SALMON STREET, 
PORT MELB'NE, VIC. 


Phone 64-3351 (10, lines) 
T'grams: "Metals" Melb. 


HANSON ROAD, 
WINGFIELD, S.A. 


TECHNICAL ARTICLES 


Readers are requested to submit 


articles for publication in “A.R. 
in particular constructional art- 
icles, photographs of stations and 
gear, together with articles suit- 
able for beginners, are required. 


BETTER 
RADIO RECEPTION 


FOR ONLY 
20 Cents 


Published by Eddystone, a complete 

guide how to get the best results 

from your receiver, contains 24 

pages, with illustrations; covers 

propagation, aerials, interference, 
and other useful data. 


Write now with 20 cents postal note 


608 Collins Street, Melbourne 
Victoria, 3000 
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TRIO TR2E 
2 METRE TRANSCEIVER 


© Triple conversion receiver with 
crystal locked 2nd and 3rd oscilla. 
tors for maximum selectivity and 
sensitivity. 

@ Separate VFO tuning for both re- 
ceiver and transmitter. 

© Nuvistor RF amplifier. 

© Provision for crystal locking of the 
transmitter. 

@ 12 volts DC (internal transistor 

power supply) and 230/240 volts 

AC operation. 

Noise limiter and squelch. 

17 tubes, 4 transistors and 7 diodes. 

1 microvolt sensitivity for 10 db. 

$/N ratio at 146 Mc. 

meter, RF output meter, and 
‘netting’ control. 


Price: $282.00 


~ MILLER 8903B PRE: WIRED 
TRIPS 


455 Ke. centre oneey, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth 
5 Ke. at 6 db. DC requirements: 
6 volts at 2 mA. 
Price: $9.70 
Plus pack and post 25 cents 
i VALVE SPECIALS 
ATS25 ceramic base 807, 70c or 
| three for $2. 
| 815, 70c. 
6AC7, 20c or 12 for $2. 
6J6, 30c or 7 for $2. 
6CQ6, 20c or 6 for $1. 
VR150/30, 75¢ or 3 for $2. 
QB2/250 (813), new and boxed, 
$7 ea. 
6H6 metal, 20¢ each. 
DM71 indicator tube, 40c ea. or 
6 for $2. 
6F33, 30c ea, 


RESISTORS 
Mixed Values 
$2 per 100 
plus postage 20 cents 


CAPACITORS 
Mixed Values 
80 for $2 
plus postage 20 cents 


All Prices Subject to Alteration without Notice. 
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STAR ST-700 
TRANSMITTER 


SSB — AM — CW 
80 Metres to 10 Metres 


© Ultra-precision three-stage double 
[a tuning mechanism, completely 
ree of backlash. spreads each 600 
Ke. over 1.68 metres with 1 Ke. 
dial calibrations. 
Stability better than 100 cycles. 
“Vackar"” type via: Voltage regu: 
lated power su 
Uses Prochanteal iter at 455. Ke. 
Specially designed for SSB. Select: 
le upper or lower sideband. Car- 
rier and side 
db. or more. 
May be connected with STAR SR- 
7O0A receiver for transceive opere- 


Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception. 

Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring 

Automatic” level control circult 
eee high quality distortion free 


suppression 50 


Built-in antenna relay. 
Final ‘stage uses two 6146s in_par- 
allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM. 

Built-in heavy duty power supply 
with adequate reserve margin as 
sures trouble-free operation. 

Power supply 220 to 240 volts AC 
50 cycles. 

_ Price: $519.50 


WIRE-WOUND POTS 
40 cents: ea. 
3000 TYPE RELAYS 
large range 
Only 50 cents ea. 


VACUUM SEALED RELAYS | 
mainly 24 volts 
50 cents ea. 


TRANSISTORISED 
COMPUTER BOARDS 
from $3 


FULL RANGE OF MULTIMETERS 


STAR SR-700A 
RECEIVER 


SSB — AM — CW 

© Ultraprecision three-stage double 

gear tuning, mechanism, completely 
ree of backlash, spreads each 600 
Ke. over 1.68 metres with 1 Ke. 
dial calibration. 
Stability better than 100 cycles. 
“Vackar" type VFO. Voltage regu: 
lated power supply. 
Triple conversion. IF's 1650 Kc. and 
55 Ke, First and third oscillators 
crystal controlled. 
Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level, 
Variable selectivity band pass filter 
at 55 Ke. provides steep cut offs 


and a good shape factor. Four 
positions: 0.5, 1.2, 25 and 4 Ke. 
(at 6 db. down). 


T-notch filter provides better than 
0 db. attenuation. 

Variable decay AGC. Variable BFO 

tuning. 

Output terminal on VFO for trans- 

ceive operation. 

Product detector for SSB/CW, 

Diode detector for AM 

peg limiter with adjustable py 
ping ‘tev level operates on AM, SSB 


e Built, a 100 Ke. crystal calibrator 
(crystal included). Zero adjust- 
ment on VFO. 


Senaitivity better than 0.5 uV. for 
S + N ratio on SSB’ and 

cw etter than 1 uV. on AM. 

© Power output, 1 watt. Impedance, 


4 ohms. 
© 13 tubes, 6 diodes. 
Price: $461.50 


MARCONI TF885A 
VIDEO OSCILLATOR 


Price: $120 


SANSEI SE405 S.W.R. BRIDGE 


1 Mc. to 150 Mc., also doubles 
as a Field Strength Meter 


WE SPECIALISE IN CRO's 
Cossor, Solarton, Dumont, 
AW.A., Philips, E.M.I. 
From $80 
See us for all Marconi Test 
Equipment 


All Items Freight Extra. 


UNITED TRADE SALES PTY. LTD. 


280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers} 


Phone 663-3815 


rodiois > 


ROPRIETARY LIMITED 


CUSTOMER SERVICE 


100 mW. MODEL CB-16 


COMPLETE TWO-WAY COMMUNICATION FOR BUSINESS, HOME, FARMS, BOATING, ETC... . 


PONY TRANSCEIVER CB-16 is a completely transistorised portable transceiver 
which can transmit and receive voice communication on the 27.24 Mc. band. 
PONY TRANSCEIVER CB-16 is so tiny in form and so simple in manipulation that 
you can always carry it in your hand wherever you may go. 

Final input of the C8-16 is 100 mW., and will make conversation possible for a 
distance of about 1 mile (1.6 Km.) in cities and about 15 miles (24 Km.) on 
the open water. 

The CB-16 Transceiver is equipped with harmonic suppression and will not inter- 
fere with television and radio equipment using V.H.F. 


SPECIFICATIONS 

© TRANSMITTER SECTION 
Circuit: Crystal controlled oscillator and amplitude modulation. 
Frequency: 27.24 Mc. 
Modulation: Final collector, amplitude modulated 
Transmitter frequency tolerance: Within 0.005% at 0°C./40°C. 
Final input: Not to exceed 100 mW. 


RECEIVER SECTION 


Receiver type: Superheterodyne with crystal control. 
Sensitivity: 17 db. or better for 5 mW. output, 10 db. signal-to-noise ratio. 
Selectivity: 10 Ke. at 18 db, down. 


PONY @ GENERAL 


TRANSCEIVER Component: 10 transistors, 1 diode, 1 thermistor and 2 crystals. 
Antenna: 10-section telescopic antenna 4 feet (1.216 m 
Speaker: 2'%", voice coil 8 ohms. 
Power consumption: 0.085 watt receive, 0.15 watt transmit. 
Dry battery: 9v., 216 x one-piece. 
Size: 5-13/16” high, pre wide, 1-13/16" deep. 
Weight: 1.02 Ib. (464 gm.) 


Trade Price per pair (2): $62.50 + 15% sales Tax 


Pony Model CB-36, high power Transceiver, also available 


MELBOURNE'S WHOLESALE HOUSE 
562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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